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(CONSTRUCTION CONTRACT) 
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NAME AND LOCATION OF PROJECT. 
CONSTRUCTION OF GATED SPILIWAY-MAIN 
DAM, CARLYLE RESERVOIR, KASKASKIA RIVER, 
CLINTON COUNTY, ILLINOIS 


T TT 
1 DEPARTMENT OR AGENCY 


DEPARTMENT OF THE ARMY 


ke 2 — 


1 DISTRICT ENGINEER 
U. 8. ARMY ENGINEER DISTRICT, ST. LOUIS 
CORPS OF ENGINEERS 
Sealed bids in single copy for furnishing all labor, equipment, and materials ond performing 
all work for the project described hercin will bo received until 2:00 P.M., Central Daylight 
Saving. Time, (1:00 P.M, Central Standard Time), 24 May 1961. 
in Room 840 of above issuing office 


—— m ———A—A—— 2 a ee ae ae aa ee ee ee — ae a 


Bonds, (a) Bid bond on Standard Form No, 24 in a penal sum of 20% of 
the bid price or $3,000,000, whichever is the lesser, will be required if 
the bid price is in excess of $2,000. The bid bond penalty may be expressed 
in terms of percentage of the bid price or may be expressed in dollars and 
cents. Bid bonds which are not received by the time set for opening bids 
will not be accepted and the bid will be rejected as non-responsive, 


(b) The successful bidder will be required to execute Payment and 
Performance Bonds, as prescribed in paragraph GC-15 of the specifications, 
if the contract exceeds $2,000. 


Inspection Trip.- An inspection trip, to enable prospective bidders 
to visit the site of the work will be made on 2 May 1961. Bidders desiring 
to make the trip shall notify the above office at least two days in advance 
of that date. Upon receipt of such notification, a Government representative 
having knowledge of the proposed work will meet any bidders desiring to make 
the inspection trip at the Corps of Engineers Carlyle Reservoir Project Office, 
located at the dam site near Carlyle, Illinois, at 1:00 P.M., Central Daylight 
Saving Time, on the above date. 


The work consists of furnishing all plant, labor, equipment and materials, 
and performing all work in strict accordance with these specifications and 
schedules and drawings forming parts thereof for construction of Gated Spillway 
at Main Dam, Carlyle Reservoir, Kaskaskia River in Clinton County, Illinois. 


Principal Features.- In general, the work shall consist of the following: 


(a) Cofferdam and unwatering. 
(b) Clearing and grubbing. 


Information regarding liquidated damages (if any), payments, etc., is attached or made a part of the specifications. 
Bids shall bo submitted on the forms furnished or copias thereof. 
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NOTE: Read the following in conjunction with the inclosed "Instruc- 
tions to Bidders", (U. 8. Standard Form 22). 


(c) Excavation, foundation preparation and backfill. 

(d) Concrete masonry. 

(e) Steel spillway gates, gate hoists, stop logs, stop log pickup 
beam, and embedded metal. 

(£) Diesel-electric generator unit, 

(g) Sluice. 

ch) Compressed air system. 

(1) Service bridge. 

(j) General building construction of operating bouak, 

(k) Electrical work f 


BIDS MUST SET FORTH FULL, ACCURATE, AND COMPLETE 
INFORMATION AS REQUIRED BY THIS INVITATION FOR 
BIDS (INCLUDING ATTACHMENTS). THE PENALTY FOR 
MAKING FALSE STATEMENTS IN BIDS IS PRESCRIBED IN 
(18 U.S.C. 1001). 


Plant. Each bidder shall furnish a list of the plant available 
to the bidder and proposed for use on the work. 


Drawings and Specifications. Prior to opening of bids, drawings 
and specifications will be furnished to order upon receipt of payment 
‘therefor in the amount(s) indicated in the following schedule. Draw- 
ings will be mailed or may be obtained in the Specifications Section, 
Room 651, 420 Locust Street, St. Louis 2, Missouri. No refund of the 
payment will be made and the drawings and specifications need not be 
returned. Payments will be in the form of cash or a money order or check 
made payable to "Treasurer of the United States" and delivered to the 
U. S. Army Engineer District, St. Louis, Corps of Engineers, 420 Locust 
Street, St. Louis 2, Missouri. After the opening of bids, the provisions 
of paragraph SC-03 will apply. 


Schedule of Payment 8 
Complete set specifications and half-size 


drawings $ 8.30 per set 5 
Complete set specifications and full-size ` 
drawings f , ' $10.00 per set 
Copies of specifications without drawings 1 copy free additional 
l f copies 91. 00 each 
Individual sheets of half-size drawings 10 sheets or less 81. 00; 
additional sheets . ’ 
per sheet 
Individual sheets of full-size drawings. 2 sheets or less. 1. 00; 
additional sheets $0.50 
per sheet 


Reverse Signal Alarms. Attention is invited to paragraph SC-18, 
"Reverse Signal Alarms", 


(B) (32-60) 


NOTE: Read the following in conjunction with the inclosed Instruc- 
tions to Bidders", (U. S. Standard Form 22). 


Modification Prior to Date Set for Opening Bids.- The right is 
reserved, as the interest of the Government may require, to revise or 
amend the specifications and/or drawings, prior to the date set for 
opening bids. Such revisions and amendments, if any, will be announced 
by an addendum or addenda to the Invitation for Bids. Copies of such 
addenda as may be issued will be furnished to all prospective bidders. 
If the revisions and amendments are of a nature which required material 
changes in quantities or prices bid or both, the date set for opening 
bids may be postponed by such number of days as in the opinion of the 
District Engineer will enable bidders to revise their bids. In such 
case, the addendum will include an announcement of the new date for 
opening bds. 


Award of Contract. Paragraph 11 (c) of the "Instructions to 
Bidders" (U. F. Standard Form 22) shall be deleted. Award will be 
made as a whole to one bidder. 


Liquidated Damages. Liquidated damages will be assessed in 
accordance with Part II "Special Conditions" paragraph SC-02. 


Contract Forms.- The successful bidder will be required to 
execute U. S. Standard Form 23-Construction Contract, U. S. Standard 
Form 23-A, General Provisions (Construction Contracts), and amendments 
thereto. Copies of these forms are inclosed. 


Acknowledgement of Addenda.- Bidders are required to acknowledge 
receipt of all addenda to this Invitation on the Bid Form (Standard 
Form 21) in the space provided, or by separate letter or telegram prior 
to opening of bids. Failure to acknowledge all addenda may cause the 
bid to be considered no responsive to the Invitation, which would re- 
quire rejection of the bid, 


Information Regarding Buy American Act.- (a) Pursuant to the 
Buy American Act (41 U. S. Code 10 a-d), it is generally required that 


only domestic construction materials will be used in the performance 
of the contract. See the clause of the General Provisions, entitled 
Buy American Act. This requirement does not apply to construction 
materials, or their components, included either in the list set forth 
in paragraph 6-206 of the Armed Services Procurement Regulation or 
set forth below; 


(b) Additional exceptions are permitted if the Government 
determines as to particular construction materials that the require- 
ment would be impracticable or would unreasonably increase the cost. 
Therefore, bids or proposals proposing the use of nondomestic con- 
struction materials (other than those referred to in paragraph (a) 
above) may be eligible for award if such nondomestic construction 
materials are specifically designated in the bid or proposal and if 
accompanied by data demonstrating that, as to each such designated 
nondomestic construction material, use of any corresponding domestic 
construction material would be impracticable or would unreasonably 
increase the cost. If the Government determines that an exception 


(c) 


NOTE Read the following in conjunction with the inclosed Instrue- 
tions to Bidders", (U. 8. Standard Form 22). 


from the Buy American Act should be made, an exception for the par- 
ticular construction materials designated will be noted in the con- 
tract and the findings which justified the exception may be N 
upon request. 


(c) To show that the use of a particular domestic construction 


' material would unreasonably increase the cost, accompanying data must 


show that the cost of any available acceptable domestic construction 


“material, delivered at the construction site, would exceed by more than 


six percent (6%) the cost of the designated nondomestic construction 
material delivered at the construction site (including any applicable 
duty). Tra accompanying data shall reflect a thorough canvass of 
dealers and suppliers handling the construction materials involved. 


Mistakes in Bids.- The bidder hereby waives that portion of 
any alleged mistake or mistakes in his bid which falls within the 
following amounts: 


If bid is $250,000 or less - 5% of the bid; 


If bid is more than $250,000 and less than $500,000 - 
$12,500 plus 4% of the bid over $250,000; 


If bid is $500,000 or more, and less than $1,000,000 - 
$22,500 plus 3% of the bid over $500,000; 


If bid is $1,000,000 or more - $37,500 plus 2% of bid 
over $1,000,000. 


In cases where the allegation of mistake exceeds the above 
waived amounts and the request for correction is allowed, such amount 
will be excluded from the contract price, however, the amount waived 
as provided herein will not be deducted for the purpose of evaluating 
bids to determine the low bidder. 


The above waiver does not apply to any clerical mistake which 
is obvious or apparent on the face of the bid including but not limited 
to (1) a mistake in the extension of a unit price or prices; (2) a 
mistake in totaling the sums of various bid items, (3) obviously misplaced 
decimal point or (4) failure to insert the unit price where amount in- 
tended can be determined from face of bid. 


This clause is not applicable to allegations of mistakes which, 
if allowed, would result in a reduction in the bid price. 


Inconsistent Provisions.- In the event of an inconsistency 
between provisions of this invitation for bids, the inconsistency shall 
be resolved by giving precedence in the following order: (1) the 
Schedule; (2) Terms and Conditions of the Invitation for Bids; (3) General 
Provisions; (4) other provisions of the contract, whether incorporated 
by reference or otherwise; (5) the Specifications. 


(> 


NOTE: Read the following in conjunction with the inclosed "Instruc- 
tions to Bidders", (U. S. Standard Form 22). 


Late Bids and Modifications or Withdrawals.- Bids and modifica- 
tions or withdrawals thereof received at the office designated in the 
invitation for bids after the exact time set for opening of the bids 
will not be considered, unless they are received before award is made 
and (i) are submitted by mail (or by telegraph if authorized), and 
(11) it is determined by the Government that late receipt was due 
solely to either (a) delay in the mails (or by the telegraph company 
if telegraphic bids are authorized) for which the bidder was not re- 
sponsible or (b) mishandling by the Government after receipt at the 
Government installation. However, a modification which is received 
from an otherwise successful bidder and which makes the terms of the 
bis more favorable to the Government will be considered at any time 
it is received and may thereafter be accepted. 


Stendard Specification,- Copies of standard specifications 
referred to in these specifications are available for inspection at the 
U. S. Army Engineer District, St. Louis, 420 Locust St., St. Louis 2, 
Missouri. Copies of Federal Specifications may be obtained at nominal o 
cost from the Business Service Center, General Services Administration, 
Washington 25, D. C. Military Specifications referred to may be obtained 
from or as directed by theContracting Officer. Copies of specifications 
of other listed authorities may be purchased directly from such authori- 
ties. 
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REFERENCE 


Invitation No. 
CIVENG-23-065-61-76 


STANDARD FORM 21 
JANUARY 1959 EDITION 

GENE 

GENERAL REGULATION AO. to HEY. BID FORM 
(CONSTRUCTION CONTRACT) 
Read the Instructions to Bidders (Standard Form £2) DATE OF INVITATION 
This form to be submitted in single copy 14 April 1961 


NAME AND LOCATION OF PROJECT 
CONSTRUCTION OF GATED SPILLJAY AT MAIN DAM, CARLYLE RESERVOIR, 
KASKASKIA RIVER, CLINTON COUNTY, ILLINOIS 


TO: District Engineer (Date) 
U. S. Army Engineer District, St. Louis 
Corps of Engineers 
420 Loc:: at Street 
St. Louis 2, Missouri 


In compliance with your invitation for bids of the above date, the undersigned hereby proposes to furnish all 
labor, equipment, and materials and perform oll work far construction of Gated Spillway 
at Main Dam, Carlyle Reservoir, Kaskaskia River, Clinton County, Illinois 


in strict accordance with the specifications, schedules, drawings, and conditions for the consideration of the 
‘unit prices stated opposite each item of the UNIT PRICE SCHEDULE. 


and agrees that, upon written acceptance of this bid, mailed, or otherwise furnished, within . calendar 
days ( 45 calendar days unless a shorter period be inserted by the bidder) after the date of opening of 
bids, he will within 10 calendar days (unless a longcr period is allowed) after receipt of the prescribed 
forms, execute Standard Form 23, Construction Contract ond give performance bond and payment bond on 
Government standard forms, if these forms are required, with good and sufficient surety or sureties. 


(I) (32-60) 


The undersigred agrees that if awarded the contract, he will commence the work within 10 calendar 
days efter the date of receipt of notice to proceed, and that he will complete the work 
within 720 cqlendor doys after the date of receipt of notice to proceed. 


The undersigned acknowledges receipt of the following addenda to the drawings and/or specifications 
(Give number and date of each): 


The undersigned represents (Check appropriate boxes): 


(1) That he © is, OJ is not, a small business concern. For this purpose, a small business concern is one that (a) is independ- 
ently owned and operated, (b] is not dominant in its fiold of, operation, and (e) with offiliates, had average annual 
receipts for the preceding three yecrs of $5,000,000.C0 or less., (See Code of Federal Regulations, Title 13, Port 121, as 
amended, for additional information.) 


labor surplus; area concern, $6,250,000 or less 

12 (o] That he O has, UI hes not employed or rotained any company or 888588 (otner tnan d fuu- im dna Ade employee 
working solely for the bidder) to soiicit or secure this contract; and 
(b) That he O has, [] has not, paid or agreed to pay any company or person (other than a full-time bona fide em- 
ployee working solely for the bidder) any ſee, commission, percentage or brokerage fee contingent upon or resulting 
from the award of this contract, and ogrecs to furnish information relating thereto as requested by the Contracting Officer. 
(For interpretation of this representation, including the term “bona fide employee,” sce Code of Federal Regu- 
lations, Title 44, Chapter 1, Part 150.) 


aor: if the concern qualifies as a 


(3) That he operates as an [C] individual, [] partnership, L] corporation, incorporated in State of 


Enclosed is bid guarantee, consisting of 


in the amount of 


NAME OF FIRM OR INDIVIDUAL (Type or print) FULL NAME OF ALL PARTNERS (Type or prin 
BUSINESS ADDRESS (Type or prin 
sy (Signature in ink. Type or print name under signature) 


TiTLeE (Type or print) 


DIRECTIONS FOR SUBMITTING BIDS 
Envelopes containing bids, guarantee, etc., must be sealed, marked, and addressed as follows: 
Mark in upper left corner Bid for Invitation No. CIVENG-23-065-61-76, 
Gated Spit ivay at Hain Dam, Carlyle Reservoir, to be opened at 2:00 P. N. 
Central Daylight Saving Time, (1:00 P.M, Central Standard Time), 24 May 1961." 


Address Bids to: District Engineer 
U. 8. Army Engineer District, St. Louis 
Corps of Engineers 


CAUTION: Do not include in the Ciel HDUng wilt par She, Horte 2» Missouri 
Bids should not be qualified ty exceptions to the bidding conditions. 


(II) (32-60) 


UNIT PRICE SCHEDULE 


Item Unit Estimated 
O. Description antit Unit Price Ant. 
1. Cofferdam and Unwatering sum job $r 
2. Clearing and Grubb ing sum job eae 
3. Excavation, Common i 91,600 eu. d. 8... 
4. Excavation, Rock 45, 600 cu. c. 
3. Foundation Preparation 6,800 sq.yde n miħįĂį 
6. Backfill, Impervious and 

Random 29,400 cu. c. 
7. Backfill, Pervious 5,400 cu. c. 
8. Rock Fill 125 eu. c. 


9. Concrete in Parapet 
Walls 65 eu. yd. 


10. Concrete in Monoliths 
1D, 2D, 8D and 9D 16,280 eu. yd. 


ll. Concrete in Monoliths 
3D through 7D Below 
Elevation 425 15,680 cu.yd. 


12. Concrete in Monoliths 
3D through 7D Above 


Elevation 425 4,540 cu.yd. 
13. Concrete in Approach 

Walls 1,270 eu. yd. 
14. Concrete in Training 

Walls 4,470 cu. yd. 
15. Concrete in Stil ling 

Basin 3,820 cu.yd. 
16. Second Pour Concrete 100 cu.yd. 


17. Cementing Materials 
(Bid on one only of 
the following options): 


Option 1, for concrete 
made with Portland cement: 


(a) - Cement, Portland 49,000 bbl. 


(III) (32-60) 
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UNIT PRICE SCHEDULE 


Item 
No. Description Quantity .-_ Unit 
17. Cementing Materials 


18. 
19. 


20. 


21. 


22. 


23. 


(Bid on one only of 


the following options): (Continued) 


Option 2, for concrete 
made with blend of 
Portland cement and 


fly ash: 
(a) Cerent, Portland (used 
with fly ash) 37,100 
(b) Fly Ash 1,700 


Option 3, for concrete 
made with Portland 
Blast Furnace - Slag 


Cement: 
(a) Cement, Portland Blast- 
Furnace-Slag 49,000 
Steel Reinforcement 947, 000 


6-Inch Polyvinylchloride 
Water Stops 966 


9-Inch Polyvinylchloride 
Water Stops 532 


Stilling Basin and Train- 
ing Wall Anchors sum 


Subsurface Drainage 
System sum 


Foundation Drilling 


and Grouting 
(a) Mobilization and 
Demobilization sum 
(b) Drilling Grout 
Holes 1,500 
(c) Drilling Explora- 
tory Holes 250 
(IV) 


bbl, 


bbl. 
1b. 


lin. ft. 


lin. ft. 


job 


job 


job 


lin. ft. 


lin. ft. 


Unit 
Price 


Estimated 
Amount 


(32-60) 
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UNIT PRICE SCHEDULE 


Item Unit Estimated 
No. Description Quantity Unit Price Amount 
(d) Grout, Portland 
Cement 1,000 cu.ft. $ $ 
(e) Connections to 
Grout Holes 150 each 5.00 750.00 
24. Preliminary Cleanup 
During Rock Excavation 700 square 
(100 sq.ft.) 
25. Dental Excavation 100 cu. yd. 
26. Concrete Backfill 50 cu.yd. 
27. Four Tainter Gates, 
Complete sum job 
28. Tainter Gate Hoists sum job 


29. Diesel Engine Driven 
Electric Generator 


Unit sum job 
30. Sluice sum job 
31. Compressed Air System sum job 
32. Service Bridge and Miscel- 

laneous Steel sum job 
33. Operating House sum job 
34. Electrical Work sum job 
35. Stop Logs and Stop 

Log Pickup Beam sum job 
36. Drilling Core Holes 

in Concrete 200 lin.ft. 
TOTAL 8 


(See Notes on Page (VI)) 


(v) (32-60) 
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NOTES: 


(1) 


(2) 


(3) 


(4) 


(5) 


All extensions of the unit prices shown will be 
subject to verification by the Government. In 
case of variation between the unit price and the 
extension, the unit price will be considered to be 
the bid. 


If a bid or modification to a bid based on unit prices 

is submitted and provides for a lump sum adjustment 

to the total estimated cost, the application of the lump 
sum adjustment to each unit price, including lump sum 
units, in the bid schedule must be stated, or, if it 

is not stated, the bidder agrees that the lump sum adjust- 
ment shall be applied on a pro-rata basis to every unit 
price in the bid schedule. 


All quantities shown on the UNIT PRICE SCHEDULE are 
estimated quantities except when the unit is given as 
"Job". 


Three options are provided for the cementing naterial 
under Item No. 17 on the unit price schedule. The 
bidder shall select and bid on one and only one of these 
options, 


Item No. 23 has been subdivided into 7 sub-items. A 
bid for the work shall include a bid for each of these 
sub-items. Bidders should refer to paragraph SC-07 

of the specifications before preparing their bids for 
these items. 


(VI) (32-60) 
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PLANT AND EQUIPMENT SCHEDULE 


LANT TO BE USED 


AVAILABLE P 
| Type | Capacity | Manufacturer Age & Condition Location 


o be filled in by bidder. *Provide headings and list separately 
each type of equipment such as Excavating, Hauling, Material Handling, 
etc. Use separate line for each major item. Use additional page if 
necessary. 


Engineer Form No. 1619-R 
1 May 1959 
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PART I= GENERAL CONDITIONS 


Scope of Horx 
Character of Work and Mechanics 
Site Investigation 


' Operations and Storage Areas 


Progress Charts and Requirements for Overtime Work 


t Subcontractors 


Quality of Articles, Materials, and Equipment 

Protection of Haterial and Work | - 

Protection of Existing Structures, Utilities, Work 
and Vegetation 


Possession Prior to Completion 
Reserved 
Labor Reports i $i cA 3a 
Cleaning Up 
„Definitions 
„5 Bonds 


Accident Prevention 


Inspection, 3 MA 3 
Items of Work 


PART II — SPECIAL CONDITIONS 


3 Commencement, Prosecution, and Comp let ion of Work» 
.Liquidated Damages 


Contract Drawings, Maps, and . 
Shop Drawings MIMO. oa 
Physical Data CMA 

Rates of Wages 


Wariations in Estimated Quantities 


Water 


. Electricity 

Safety Regulations 

1. Layout of Work and Surveys 

. ‘Payments for Preparatory Work 


Damage to Work 
Funds Available for Payments 
Scheduling and Determination of Progress 


Public Utilities and Private Improvements 
. Time Extensions 
Reverse Signal Alarm 


Approved Aggregate Sources 
Concrete Plant Layout 


. Guarantees 
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PART III == TECHNICAL PROVISIONS 


2 SECTION 1 -- TEMPORARY FIELD LABORATORIES s 
52 AND “SAFETY: SIGN” 


1-01 scope hoa) 2 3 1.1 
1-02 Temporary Field’ Laboratories nes LS 
103 cia Sign i 10204 Le TY ig 


Ph page e 2 =. , COFFERDAM AND b een 


2-01 scope — . BOtS5I9: 22.1 
2-02 Protective Structure notisi od Pe 2.195 
2-03 Unwarer ing Requirements i 25013 
2-04 data to be submitted for Approval oe 42. oe 
2-05 Flood Emergencies ass 102 here 
2-06 Removal f 1342.89 
2-0 ymt 2.3 


22 


i 


y 90 SECTION 3 -= CLEARING AND GRUBBING 


3-01 a * 3.1 

3-02 clearing MOTTIGWOD JAIDNGe = II TAA‘ 3.1 

3-03 Grubbing TE „„ Sele 
3-04 | Disposal of cleared and Grubbed Material aa Ha. 2049 
3-05 | _ Payment 3.2 

na 482 y3 


i 25 SECTION 4 — FOUNDATION: PREPARATION 20-98 
9.38 AND BACKFILL 20 
4-01 e ‘Scope tes dtd 180 33 mida ' 5 12 7 4.1 
40 Excavat ion h. 50. 
403 Foundat ſon Preparation c %%%. 60 
4-04 © Bdckfill and Fill e tanlyges ysis: 
4-05 \-Measurement for Payment eyev702 bas frok io ora. - 
4 ‚ U ‘Payment 0% K g 205 4.11 


sT, 55 SECTION 5 =- CONCRETE 


. 


5 scope of the work 1 00% ff Zavtad bab e 

5502 Composition ! 

5-03 Quality 

5-04 Cement 

5-05 Air-Entraining Admixture 4 11 s3 
506 ` Aggregates BSS 
5-07 Water 

5-08 Proportioning of Concrete 

5-09 Batching and Mixing 

5-10 Conveying 


At n 8 $ 
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511 " Placing 
3-12 “Construction Joint Treatmeat 
5-13 ` ` Expansion, Contraction (Monolith), and rá 
Construction Joints 18 15 10 7 
5-14 Finishing 
5-15 Curing and Protection 
3-16 Forms and Formed Surfaces 
3-17 Furnishing and Placing Steel Reinforcement 124 
3-18 Embedded Items , 0 
3-19 Furnishing and Placing Anchor Bars 
5-20 dri ing 10-Inch Diameter Core Holes in Concrete 
5-21 Measurement and Payment j wok 
SECTION 6 == SUBSURFACE DRAINAGE ersma 
6-01 ‘i Scope 8 899101010 
6-02 Materials 
6-03 “General 
6-04 Installation 
6-05 drain Holes 
6-06 Painting 
6-07 Payment 
SECTION 7 =- FOUNDATION DRILLING AND GROUT ING `- 
7-01 general 
7-02 Equipment 
7-03 Grouting Materials IH e 10a 
7-04 ‘Grout and Exploratory. Holes PAO" 
7-05 Definitions and Procedures for Drilling and Grouting 
7 ` Measurement and Payment yos 
. SECTION 8 <= METALS, MISCELLANEOUS MATERIALS. 
AND STANDARD ARTICLES: 
¢ 
8-01 standard Specifications 
8-02 Aluminum i 
8-03 Asphalt Varnish 
8-04 Babbitt Metal 
8-05 ° Bearings 958112 
8-06 Bituminous bent, Plastic ejg ; 
8-07 Bolts 
8-08 High-Strength Bolts and Nuts 
8-09 Bronze Castings 
8=10°° Calking Compound 
8-11 Cement 
8-12 Cork Sheets 
Electrical Materials 
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- Oakum 


Pipe, Wrought Iron : 
Pipe Fittings; Malleable Iron 


Steel Forgings 


Steel, Structural 


. Workmanship 


. Machine Work 


Parazraph Title 
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SPECIFICATIONS 
PART I -- GENERAL CONDITIONS 


GC-01. SCOPE OF Wi - The work te be performed under this contract 
consists of furnishing all plent, materials, equipment, supplies, labor 
and transportation, including fuel, pover, water (except any materials, 
equipment, utility or service, if any, specified herein to be furnished 
by the Government), and performing all work as required in the statement 
of work in the contract, in strict accordance with the specifications, 
schedules, and drawings, all of which are made a part hereof, and 
including such detail drawings as may be furnished by the Contracting 
Officer from time to time during the prosecution of the work in explanation 
of said drawings. 


GC-02. CHARACTER OF WORK AND MECHANICS.- The work shall be executed 
in the best and most workmanlike manner by qualified, careful and efficient 
mechanics in strict accordance with the drawings and specifications. 


GC-03. SITE INVESTIGATION.- The Contractor acknowledges that he hes 
satisfied himaelf as to the nature and location of the work, the general 
and local conditions, including but not restricted to those bearing upon 
transportation, disposel, handling and storage of materials, availability 
of labor, water, electric power, roads and uncertainties of weather, river 
stages, tides or similar physical conditions at the site, the conformation 
and conditions of the ground, the character of equipment and facilities 
needed preliminary to and during prosecution of the work. The Contractor 
further acknowledges that he has satisfied himaelf as to the character, 
quality and quantity of eur face and subsurface materials or obstacles to 
be encountered insofar as thie information is reasonably ascertainable 
from an inspection of the site, including all exploratory work done by the 
Government as well as from information presented by the drawings and 
specifications made a part of this contract. Any failure by the Contractor 
to acquaint himself with the available information will not relieve him 
from responsibility for estimating properly the difficulty or cost of 
successfully performing the work. The Government assumes no responsibility 
for any conclusions or interpretations made by the Contractor on the basis 
of the information made available by the Government. The Government aleo 
assumes no responsibility for any understanding or representations made 
by its officers or agents during or prior to the execution of this contract, 
unless (1) such understanding or representations are expressly stated in 
the contract and (11) the contract expressly provides that the responsibility 
therefor is assumed by the Government. Representations which are not ex- 
pressly stated in the contract and for which liability is not expressly 
umed by the Government in the contract shall be deemed only for the infor- 
mation of the Contractor. 


GC-04. OPERATIONS AND STORAGE AREAS.- (a) All operations of the 
Contractor (including storage of materials) upon Government premises 
shall be confined to areas authorized or approved by the Contracting 
Officer, No unauthorized or unwarranted entry upon or passage through, 
or storage or disposal of materials shall be made upon Government premises. 
Government premises adjacent to the construction will be made available 
for use by the Contractor without cost whenever such use will not interfere 
with other Government uses or purposes. The Contractor shall be liable for 
any and all damage caused by him to such Government premises. The Contractor 
shall hold and save the Government, its officers and agents, free and harmless 
from liability of any nature or kind arising from any use, trespass or damage 
occasioned by his operations on premises of third persons. 


(b) Temporary buildings (storage sheds, shops, offices, etc.), 
may be erected by the Contractor only with the approval of the Contracting 
Officer, and shall be built with labor and materials furnished by the 
Contractor without expense to the Government. Such temporary buildings 
and/or utilities shall remain the property of the Contractor and will be 
removed by him at his expense upon the completion of the work. With the 
written consent of the Contracting Officer, such buildings and/or utilities 
may be abandoned and need not be removed. 


(c) The Contractor shall, under regulations prescribed by the 
Contracting Officer, use only established roadways or construct and use 
such temporary roadways as may be authorized by the Contracting Officer. 
Where materials are transported in the prosecution of the work, vehicles 
shall not be loaded beyond the loading capacity recommended by the manu- 
facturer of the vehicle or prescribed by any federal, state or local lew or 
regulation. When it is necessary to cross curbings or sidewalks, protection 
against damage ahall be provided by the Contractor and any damaged roads, 
curbinga, or sidewalks shall be repaired by, or at the expense of the Con- 
tractor. 


GC-05. PROGRESS CHARTS, AND REQUIREMENTS FOR OVERTIME WORK.- (a) The 
Contractor shall within 5 days or within such time as determined by the 
Contracting Officer, after date of commencement of work, prepare and submit 
to the Contracting Officer for approval a practicable schedule, showing the 
order in which the Contractor proposes to carry on the work, the date on 
which he will start the several salient features (including procurement of 
materials, plant and equipment) and the contemplated dates for completing the 
same. The schedule shall be in the form of a progress chart of suitable scale 
to indicate appropriately the percentage of work scheduled for completion at 
any time. The Contractor shall enter on the chart the actual progress at 
the end of each week or at such intervals as directed by the Contracting 
Officer, and shall immediately deliver to the Contracting Officer three 
copies thereof, 
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(b) If, in the opinion of the Contracting Officer, the Con- 
tractor falle behind the progress schedule, the Contractor shall take 
auch steps as may be necessary to improve his progress and the Contracting 
Officer may require him to increase the number of shifts, and/or overtime 
operations, days of work, and/or the amount of construction plant, and to 
submit for approval such supplementary schedule or schedules in chart form 
as may be deemed necessary to demonstrate the manner in which the agreed 
rate of progress will be regained, all without additional cost to the 
Government. 


(c) Failure of the Contractor to comply with the requirements of 
the Contracting Officer under the provision shall be grounds for determination 
by the Contracting Officer thet the Contractor is not prosecuting the work 
with such diligence ae will insure completion within the time specified. r 
Upon such determination the Contracting Officer may terminate the Contractor 6 
right to proceed with the work, or any separable part thereof, in accordance 
with the delays-damages article of the contract. 


GC-06. SUBCONTRACTORS.- Within 7 days after the avard of any sub- 
contract either by himself or @ subcontractor, the Contractor shall deliver 
to the Contracting Officer a statement setting forth the name and eddress of 
the subcontractor and a summary description of the work subcontracted. The 
Contractor shall at the same time furnish a statement signed by the subcon- 
tractor acknowledging the inclusion in his subcontract of the clause entitled 
ond i ser ininat on in Employment" prescribed by paragraph 12-802 of Armed 
Services Procurement Regulation and also the inclusion in his subcontract of 
c lau 20 through 26 of Standard Form 23A (March 1953, prescribed by 
General Services Administration General Regulation No. 13). If, for sufficient 
reason, at any time during the progress of the work the Contracting Officer 
determines that any subcontractor is incompetent or undesirable he will notify 
the Contractor accordingly and steps will be taken immediately for cancellation 
of such subcontract. Subletting by subcontractors shall be subjected to the 
Game regulations. Nothing contained in this contract shall create any con- 
tractual re lat tons between the subcontractor and the Government. 


GC-07. QUALITY OF ARTICLES, MATERIALS AND EQUIPMENT.- (a) Where 


articles, materials and equipment are required to conform to standard specifi- 
cations or tests of the Government or other authorities incorporated by 
reference, they will conform to the respective editions, including amendments, 


specified. 


(b) Any samples and descriptive data required shall: 


(1) Be submitted within the time specified in these specifi- 
cations or, if not specified, within a reasonable time before use to permit 
inspection and testing. 


(2) Be shipped prepaid and delivered as specified in these 
specifications, or as directed by the Contracting Officer. 


(3) Be marked to show the name of the materiel, trade name 
of manufacturer, place of origin, name and location of the project where 
the material represented by the sample is to be used, and the name of the 
Contractor submitting the sample. 


(c) Samples not subjected to destructive teste may be retained 
until completion of the work but thereafter will be returned to the 
Contractor, if he so requests in writing, at hie own expense. Failure of 
any sample to pass the specified requirements will be sufficient cause for 
refusal to consider further any samples from the same manufacturer whose 
materials failed to pass the tests. 


GC-08. PROTECTION OF MATERIAL AND WORK.- The Contractor shall at all 
times protect and preserve all materia upplies and equipment of every 
description (including property which may be Government-furnished or owned) 
and all work performed. All reasonable requests of the Contracting Officer 
to inclose or specially protect such property shell be complied with. If, 
as determined by the Contracting Officer, material, equipment, supplies and 
work performed are not adequately protected by the Contractor such property 
may be protected by the Government and the cost thereof may be charged to 
the Contractor or deducted from any payments due to him. 


GC-09. PROTECTION OF EXISTING STRUCTURES, UTILITIES, WORK AND VEGETATION. -= 
(a) Any damage to existing structures or work of any kind, or the interruption 
of a utility service resulting from fsilure to comply with the requirements of 
this contract shall be repaired or restored promptly by or at the expense of 
the Contractor. 


(b) The Contractor will preserve and protect all existing vegetation 
such as trees, shrubs, and grass on or adjacent to the site which do not un- 
reasonably interfere with the construction as may be determined by the Con- 
tracting Officer. The Contractor will be responsible for all unauthorized 
cutting or damaging of trees and shrubs, including damage due to careless 
operation of equipment, stockpiling of materials or tracking of grass arcas 
by equipment. 


(a) Care will be taken by the Contractor in felling trees authorised 
for removal to avoid any unnecessary damage to vegetation that is to rein in 
place. Any limbs or branches of trees broken during such operations, shell be 
trimmed vith a clean cut and painted with an approved tree pruning compound 
if required by the Contracting Officer. The Contractor will be liable for or 
may be required to replace or restore at his own expense ell vegetation not 
protected and preserved as required herein that may be destroyed or damaged. 


CC-10. POSSESSION PRIOR TO COMPLETION.- The Government shall have 
the right to take pos fon of or use any completed or partially completed 


part of the work. Such possession or use shall not be deemed an acceptance 
of any work not completed in accordance with the contract. If such prior 
sioa or use by the Government delays the progress of the work or 
additional expenses to the Contractor, an equitable adjustment in 

the contract price and/or the time of completion will be made and the contract 
shell be modified in writing accordingly. 


GC-11. (RESERVED) 


00-12. — The Contractor shall promptly furnish, and 
ehall cause any sul tractors to furnish in like manner, within 7 days 
after the regular payment date of esch weekly payroll, to the Contracting 
Officer, a copy of euch payroll together with a statement of cospliance with 
respect to the wages paid each of its employees (which shall not be deemed 
to apply to persans in classifications higher than laborers and mechanics 
and those who are the immediate supervisors of such employees) engaged on 
the work, The Contractor shall also prepare and furnish such labor reporte 
as may be required by the Department of Labor. 


00-13. . The Contractor shell at all times keep the con- 
struction area, including storage areas used by him, free from accumulations 
of waste material or rubbish end prior to completion of the work remova any 
rubbish from the premises and all tools, scaffolding, equipment, and materials 
not the property of the Government. Upon completion of the construction the 
Contrector shall leave the work and premises in a clean, neat and workmanlike 
condition satisfactory to the Contracting Officer. 


GC-14. — — (a) Wherever in the specifications or upon the 
dravings the words directed, required, ordered, designated, prescribed, or 
words of like import are used, it shall be understood that the direction, 
requirement, permission, order, designation, or prescription of the Con- 
tract ing Officer is intended and similarly the words approved, acceptable, 
satisfactory or words of like import shall mean approved by, or accept: 
to, or satisfactory to the Contracting Officer, unless otherwise expressly 
ct at ed. 


(b) Basic rate as used in contract Article 21, "Eight-Hour Law - 
Overtime Compensation," means the basic hourly straight time wage rate 
actually paid laborers and mechanics and is not necessarily the same as the 
minimum hourly rate referred to in Article 20, "Davis Bacon Act," and in the 
paragraph of the specifications entitled "Rates of Wages". 


GC-LS. BONDG.- (a) pa; t_Boad.- If the contract exceeds $2,000 the 
Contractor agrees to furnish a payment bond with good and sufficient surety 
or sureties acceptable to the Government for the protection of persons 
furnishing material or labor in connection with the performance of the work 
under this agreement on U. 8. Standard Form No. 25-A or U. 8. Standard Fors 
No. 27-A. The penal sum of such payment bond will be as follows: (1) When 
the contract price is $1,000,000 or less, 50 percent of the contract price; 
(2) When the contract price iə in excess of $1,000,000 but no more than 
$5,000,000, 40 percent of the contract price; (3) When the contract price is 


more than $5,000,000, $2,500,000. 


(b) Performance Bond.- If the contract price exceeds $2,000 
the Contractor further agrees to furnish a performance bond with good and 
sufficient surety or sureties acceptable to the Government in connection 
with the performance of the work under this agreement on U. 3. Standard 
Form No. 25 or U. 8. Standard Form No. 27. The penal sum of such performace 
bond will be 100 percent of the contract price. 


(c) Any bonds required hereunder will be dated as of the came 
date as the contract and will be furnished by the Contractor to the 
Government at the time the contract is executed. 


oc- 16. ACCIDENT N. (a) Im order to provide 
for protaction to the life and health of employees and other persons; for 


prevention of damage to property, materials, supplies, and equipment; and 

for avoidance of vork interruptions in the performance of this contract; the 
Contractor will comply with all pertinent provisions of Corps of Engineers 
manual, EM 385-1-1, dated 13 March 1958, entitled "General Safety Require- 
ments,” as amended, and will also take or cause to be taken such additional 
measures as the Contracting Officer may determine to be reasonably necessary 
for the purpose. + 


(b) Prior to commencement of work the Contractor vill: 


(1) Submit in writing hie proposals for effectuating this 
provision for Accident Prevention. 


(2) Meet in conference with representative of the Contracting 
Officer to discuss and develop mutual understandings relative to edministretia 
of the over-all safety program. 


(c) During the performance of work under the contrect, the Con- 
tractor shall comply with all procedures prescribed by the Contracting 

Officer for the control and sefety of persons visiting the job site and will 
comply with such requirements to prevent accidente may be specified under 
the Special Conditions of these specifications or issued by the Contracting 


Officer. 


(d) The Contractor will maintain an accurate record of, and will 
report to the Contracting Officer in the manner and on the forme prescribed 
by the Contrecting Officer, exposure data and all accidents resulting in 
deeth, treumatic injury, occupational disease, and/or damage to property, 
materials, supplies and equipment incident to work performed under this 
contract. 


(e) The Contracting Officer will notify the Contractor of any noa- 
compliance with the foregoing provisions and the action to be taken. The 
Contractor shall, after receipt of such notice, immediately take corrective 
action. Such notice, when delivered to the Contractor or his representative 
at the site of the work, shall be deemed sufficient for the purpose. If the 
contractor fatis or refuses to comply promptly, the Contracting Officer may 
issue an order stopping all or part of the work until satisfactory corrective 
action has been taken. No part of the tims lost due to such stop order shail 
be made the subject of claim for extension of time or for excess costs or 
damages by the Contractor. 


(f) Compliance with the 
contractors will be the . „ 1 


ity of the Contractor, 


GC-17, INSPECTION.- The work will be conducted under the general 
direction of the Contracting Officer and is subject to inepection by his 
appointed inspectors to insure strict compliance with the terms of the 
contract. No inspector is authorized to change any provision of the 
specifications without written authorization of the Contracting Officer 
nor shall the presence or absence of an inapector relieve the Contractor 
from any requirements of the contract. As soon as practicable after the | 
completion of the entire work, or any divisible part thereof as may be 
designated in these specifications, a thorough examination thereof will be 
wade by the Contracting Officer at the site of the work. If euch work ís 
found to comply fully with the requirements of the contract, it will be 
accepted; and final payment therefor will be made in accordance with the 
Clause of the contract entitled "Payments to Contractors." 


GC-18. ITEMS OF WORK.- A brief description of each item and the 
estimated quantity thereof are shown in the schedule attached to the bid 
form and listed in the statement of work in the contract. Unless otherwise 
provided in the Special Conditions, within the limit of aveilable funds 
the Contractor will be required to complete the work specified herein in 
accordance with the contract and at the contract price or prices, 


SPECIFICATIONS 
PART II SPECIAL CONDITIONS 


SC=01. COMMENCEMENT, PROSECUTION AND COMPLETION OF WORK.= The 
Contractor will be required to commence work under this contract 
within 10 calendar days after the date of receipt by him of notice to 
proceed, to prosecute said work with faithfulness and energy and to 
complete the entire work ready for use, not later than 720 calendar 
days after the date of receipt by the Contractor of notice to proceed. 
The time stated for completion shall include final clean-up of the 
premises. 


80-02. LIQUIDATED DAMAGES.- In case of failure on the part of 
the Contractor to complete the work within the time fixed in the contract 
or any extensions thereof, the Contractor shall pay the Government as 
liquidated damages the sum of $200 for each calendar day of delay until 
the work is completed or accepted. 


SC-03. CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS.- Five sets of 
contract drawings, maps and specifications will be furnished the Cone 
tractor without charge. Additional sets will be furnished on request 
at the cost of the reproduction. The work shall conform to the following 
contract drawings and maps, all of which form a part of these specifi- 
cations and are available in the office of the U. 8. Army Engineer 


District, St. Louis, ae of ee 420 Locust Street, St. Louis 2, 


Missouri. 2 
Dr No Title File No. 
KASKASKIA RIVER, ILLINOIS — 
CARLYLE RESERVOIR 
"MAIN DAM ö 
0/1 Index of Drawings 
1/1 Project Location 
2/1 Site Map . 
MAIN “DAM - GATED SPILLWAY 
3/1 * Layout of Bor inge 
372 Soils Legend 
3/3 a Jock Legend . 
3/4 Boring Profile 
3/5 Boring Profile 
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Drawing No. 


3/6 
3/7 
3/8 
3/9 
3/10 
4/1 
4/2 
4/3 
6/1 
77¹ 
7/2 
773 


40/1 
40/2 


40/3 
10% 
10% 
40/6 
40/7 
40/8 
40/9 


40/10 
40/11 


$C-03 
Title File No. 


Boring Profile 
Boring Profile 
Boring Profile 
Logs of Borings 
Logs of Borings 
Hydrographs 

Hydrographs 

Hydraulic Data 


Cofferdam 


‘General Plan 


"General Arrangement 


Excavation and Fill-Typical Details 


General Plan and Joint Details 


Monoliths 1D, 2D, &D and 9D - 
Concrete and Reinforcement 


Monolith 3D - Concrete 

Monolith 3D - Reinforcement 

Monolith 3D - Reinforcement 

Monoliths 4D, 5D and 6D - Concrete 
Monoliths 4D, 5D and 6D - Reinforcement 
Monolith 7D - Concrete 


Monolith 7D - Concrete and Miscellaneous 
Details . 


Monolith 7D - Reinforcement 


Monolith 7D - Reinforcement 
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Drawing No. Title 2 File No. 

40/12 Approach Walls - Concrete and 
Reinforcement 

40/13 Training Walls - Concrete and 
Reinforcement 

ho/14 Training Walls - Concrete and 
Reinforcement 

40/15 Stilling Basin - Concrete and 
Reinforcement 

40/16 Subsurface Drainage Systems 

40/30 ' Miscellaneous Metals 

40/31 Miscellaneous Metals 


SERVICE BRIDGE 


41/1 General Plan and Elevation 
11/2 Concrete Details 
41/3 Structural Details 

_.. TAINTER GATES 
45/1 Elevation and Sectional Plan 
45/2 Sections and Miscellaneous Details 
45/3 Trunnion Details ö 
45/4 Bottom and Side Seals - Embedded 

Metals 

45/5 Intermediate Pier Anchorages 
45/6 ‘End Pier Anchorages 


8 TAINTER GATE HOISTS 


46/1 Design Data 
46/2 General Arrangement 
46/3 Assembly 
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SC-03 
Drawing No, Title File No. 
TAINTER GATE HOISTS (CONT'D. 


46/4 Machinery Base Details - 


Intermediate Piers 
46/5 Machinery Base Details - 

End Piers 
46/6 Machinery Details 
46/7 Gate Position Indicator 
47/1 Stop Logs - Structural Details 
47/2 Stop Logs - Embedded Metal - Details 
47/3 Pickup Beam - Plan and Details 
47/4 Pickup Beam - Lifting Sling anà 

Details 
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48/1 General Arrangement 
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49/1 Plans, Elevations and Sections 
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ELECTRICAL 
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8C-O4, SHOP DRAWINGS: The Contractor shall submit to the Con- 
_ tracting Officer for approval nine copies of all shop drawings as 
called for under these specifications, showing details of the instal- 


lation he proposes to use, plus such additional copies as the 
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Contractor may desire returned for his own use. These drawings shall 
be complete, be reviewed by the Contractor, and shall contain all 
required detailed information. The approval of the drawings by the 
Contracting Officer shall not be construed as a complete check, but 
will indicate only that the general method of construction and detailing 
is satisfactory. If approved by the Contracting Oificer, each copy of 
the drawings will be identified as having received such approval by 
being so stamped and dated. The Contractor shall make any corrections 
required by the Contracting Officer. Approval of such drawings will 
not relieve the Contractor of the responsibility for any error which 
may exist, as the Contractor shall be responsible for the dimensions and 
design of adequate connections, details, and satisfactory construction 
of all work. In the event the Contractor desires to substitute for a 
specified article or material, the proposed substitution shall be de- 
tailed on the shop drawing together with the necessity for the change. 
In no event shall the "approved" stamp on a shop drawing be construed 

to indicate a substitution approval unless the approval states that the 
substitutions are included. Assumption or design criteria data for 
structures or equipment where the Contractor is responsible for the 
design, shall be submitted to the Contracting Officer for approval prior 
to the initiation of design, unless otherwise specifically specified. 
Shop drawings shall be submitted in ample time to coordinate necessary 
features of construction with installation requirements. Any alterations 
to construction in place made necessary by reason of approval action on 
shop drawings, shall be the responsibility of the Contractor and shall 
be made without cost to the Government. In no event shall the initial 
submittal of shop drawings as required by this paragraph be made later 
than six (6) months efter award of contract nor final drawings later 
than three (3) months before scheduled installation. If at any time 
subsequent to the approval of the shop drawings, the Contractor desires 
to deviate therefrom, except to the extent necessary to comply with the 
specifications and drawings, the shop drawings shall be resubmitted 

for approval of such deviation, in the absence of approval such devi- 
ations will not be performed and if performed will be at the Contractor's 
peril. 


SC-05. PHYSICAL DATA. Information and data furnished or referred 
to below are furnished for information only and it is expressly under- 
stood that the Government will not be responsible for any interpretation 
or conclusion drawn therefrom by the Contractor. 


(a) Physical Conditions.- The physical conditions indicated 
on the drawings and in the specifications are the result of site investi- 
gations by surveys and borings. Additional boring data are available 
for inspection at the Service Base of the U. S. Army Engineer District, 
St. Louis located at the foot of Arsenal Street, St. Louis, Missouri. 
Such data includes test data to establish identification, shear strength 
and consolidation characteristics of the soils and a number of old borings. 
Soil samples.and rock cores are also available for exemination. Additional 
cross sections are available for inspection at the office of the U. 8. 
Army Engineer District, St. Louis, 420 Locust Street, St. Louis 2, Missouri. 
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[lb) i Weather Conditions.» Information with respect to 
temperatures and precipitation may be obtained from the U. 8. Weather 
= 


t 


(c). Transportation Facilities,- Railroads and highways, 
including the Chicago, Burlington and Quency; the Illinois Central and 
the Baltimore and Ohio Railroads; U. 8. Highway No. 50 and Illinois 


State Highway No. 127 serve the general area of the work, Public roads 


` 
os 


‘lead to the site of the work. 


SC-06. RATES OF WAGES.- (a) The minimm wages to be paid laborers 
and mechanics on this.project, as determined by the Secretary of Labor 
to be prevailing for the corresponding classes of laborers and mechanics 
employed * projects of a character similar to the contract work in the 


pertinent iocality are as set forth belon: 


TE (b) Any class of e and e not listed below 
employed on this contract shall be classified or reclassified confòrme 
ably to the schedule set out below by mutual agreement between the 
dat ractor and class of labor concerned subject to the prior approval 
of the Contracting Officer. In the event the interested parties cannot 
agree on the proper classification or reclassification of a particular 
clase of laborers and mechanics to be used, the question accompanied by 
` the recommendation of the Contracting Officer, shall be referred to the 
` ecretary of Labor for final determination. 


Classification of Laborers — A es Minis Rates of. Wages 


and Mechanics us Per Hour. 


' (NOTE: Wage rates will be furnished bys eddendun prior to date 
of opening bids.) l 


8C+07. , VARIATION IN ESTIMATED QUANTITIES. (a) Where the ` 


“qudatity of a pay item in chis contract 18 an estimated quantity and 

where the actual quantity of such pay item, other than my item listed 

in (b) below, is more than 115% or less than 87% of the estimated | 
quantity stated in this contract, as modified, an equitable adjustment 

in the contract price shall be made upon demand of either party. For 
overruns the equitable adjustment shall be limited to the number of 

units by which the actual quantity exceeds 115% of the estimated quantities. 
Where the actual quantity of any pay item is less than 87% of the esti- 
mated quantity stated in this contract, the final payment will be com- 


‘puted by applying the contract unit price to 87% of the estimated 
‘quantity shown in the contract and then deducting from the result an 


amount obtained by applying to the number of units of underrun below 
the 87% of the estimated quantity a negotiated price per unit of such 
underrun. The unit price for the deduction shall represent the reason- 
‘able cost to the Contractor of performing the unite of work exclusive 


Hof the mobilization and other fixed costs relating thereto. 
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5 (b) In order to permit the Contractor to distribute his 
indirect costs properly to Item No. 23, this item has been sub-divided 
into subitems, All the Contractor's indirect costs for the second and 
subsequent items will be included in the bid price for sub- item (a). 

- Variation from the estimated quantity in the actr al work performed 

under any second or subsequent sub-item or elimination of all work under 
such a second or subsequent sub- it en will not be the basis for an adjust- 
ment in contract unit price. 


(c) If any item within the scope of subparagraph (a) above or any 
sub- item of Unit Price Iten 23 is more than 115% of the estimated quantity 
stated in the contract, as modified, and if such variation causes an in- 
crease in the time required for performance of this contract, the Con- 
tract ing ) ficer shall, upon receipt of a written request for an extension 
of time within 10 days from the beginning of such delay or within such 
further period of time which the Contracting Officer grants prior to the 
date of final settlement of the contract, ascertain the facts and the. 
extent of the delay and extend the time for completing the work when in 
his judgment the findings of fact justify such an extension. 


(d) If the parties fail to agree upon the ed justnent to be 
made the dispute shall be determined as provided in Clause 6 of the General 
Provisions of this contract. 


SC-08. WATER.- The responsibility shall be upon the Contractor to 
provide and maintain at his own expense an adequate supply of water for 
his use for construction and domestic consumption, and to install and 
maintain necessary supply connections and piping for seme, but only at 
such locations and in such manner as may be approved by the Contracting 
Officer. Before final acceptance, temporary connections and piping ine . 
stalled by the Contractor shall be removed in a manner satisfactory to 
the Contracting ede 


80-09. ELECTRICITY. = All electric current required by the Cone 
tractor shall be furnished at his own expense. All temporary connections: 
for electricity shall be subject to the approval of the Contracting ä 
Officer. In the event electricity is made available by the Governnent, 
the Contractor shall, at his own expense, install a meter to determine 
the amount of current used by him and such electricity will be paid for 
by, or charged to the Contractor at prevailing rates charged to the 
Government, or in the event the electricity is generated by the Government,: 
at reasonable rates as determined by the Contracting Officer. All temporary 
lines shall be furnished, installed, connected, and maintained by the con- 
tractor in a workmanlike manner satisfactory to the Contracting Officer -3 
and shall be removed by the Contractor in like manner at his expense prior 
to final acceptance of the construction. 


SC-10. SAFETY REGULATIONS. - (a) Power Transmission Eines. In 
construction adjacent to any power transmission lines, in addition to 
any other requirements set forth in General Safety Requirements, RH 385-l-1, 
the Contractor will not be permitted to operate any part of swinging 
equipment within 10 feet of the conductors, unless otherwise approved by 
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the Contracting Officer. The type of equipment and method of con- 
struction adjacent to transmission lines shall be subject to the approval 
of the Contracting Officer and shall include the installation and use 
of an approved insulating harness on the booms and a safety hook with an 
approved insulating link on the load line of all swinging equipment for 
the protection of workmen in the event of accidental contact with over- 
head power lines. The insulating harness on the boom and the insulating 
link on the load line shall be capable of withstanding a one minute, dry, 
r low frequency dielectric test of 50,000 volts a.c. The frame of the 
a insulating harness shall be capable of withstanding a structural load of 
at least 1,000 pounds without permanent deflection of the harness. The 
Contractor. shall furnish one copy of a current safety test report from 
an approved testing laboratory or a certificate at test ing to the com» 
pliance wth the foregoing requirements before any such equipment is used. 
._ The Contractor shall construct barricades around each power transmission 
tower or pole at the site of the work so that no equipment can come closer 
khan 15 feet to said towers or poles, except at those towers and pol es 
where the work under this contract mst, in the opinion of the Contracting 
6, Officer, be performed closer than 15 feet. In cases where work is carried 
on closer than 15 feet to said towers or poles, the Contractor ‘shall 
conduct all operations with the utmost precautions. 


Work Adjacent to Roads and Highways. = Where the construction 


work is on te adjacent to, or involves hauling over public or private 
roads, streets or highways, all herein referred to as "roads", the said 
roads shall, except as otherwise specified or directed, be kept open for 
traffic at all times during the construction period, Further, the Cone 
tractor shall, during said construction without additional cost to the 
Government, provide, erect and maintain warning signs, lanterns, electric 
„ @ignals, or torches or other safety devices and, when necessary, provide 
„Af lagnen for. protection of traffic to the satisfaction of the Contract ing 
Officer and local authorities. The Contractor shall keep the right-of- 
way of the roads free of debris that might be caused to accumulate there- 
„ on by his operations, and upon completion of the work, shall clean up 
the said rights-ofeway and repair any damage to the roads occasioned by 
his operations to the satisfaction of the Contracting Officer and local 
authorities having jurisdiction. The drainage io the roads shall not 
be N by the construction work. bs 


y 


an 80-11. LAYOUT OF WORK- AND`SURVEYS.= (a) Layout. of Work.= (1 
the Government will establish the following base line and bench marks 
at the site of the work: 
& Centerline of dan. 
b. Two bench marks near the dam. 
(2) From the base line and bench marks established by 
the Government, the Contractor shall complete the layout of the work and 
shall be responsible for all measurements that may be required for the 


execution of the work to the location and limit marks prescribed in the 
specifications or on the contract drawings, subject to such modifications 
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as the Contracting Officer may require to meet changed conditions or ` 
as a result of necessary modifications to the contract work. 


(3) The Contractor shall furnish, at his own expense, 
such stakes, templates, platforms, equipment, tools and material, and 
all labor as may be required in laying out any part of the work from 
the base line and bench marks established by the Government. It shall 
be the responsibility of the Contractor to maintain and preserve all 
stakes and other marks established by the Contracting Officer until 
` authorized to remove them, and if such marks are destroyed by the Cone 
tractor or through his negligence, prior to their authorized removal, 
they may be replaced by the Contracting Officer, at his discretion, and 
the expense of replacement will be deducted from any amount due or to 
become du. the Contractor. The Contracting Officer may require that work 
be suspended at any time when location and limit marks established by the 
Contractor are not reasonably adequate to permit checking the work. 


(b) Quantity Surveys.- (1) The Government will make original 
and final surveys and make compilations to determine the quantities of 
work performed or finally in place. 


(2) The Contractor shall make such surveys and computations 
as are necessary to determine the quantities of work performed or placed 
during each period for which a progress payment is to be made by the Con- 
tractor for the purpose of progress surveys shall be furnished promptly 
to the representative of the Contracting Officer and shall be used to 
the extent necessary in determining the proper amount of progress pay- 
ments due to the Contractor. Unless waived in such specific case, 
quantity surveys made by the Contractor shall be made under the direction 
of a representative of the Contracting Officer. 


(c) Verification.- The Government may make checks as the work 
progresses to verify lines and grades established by the Contractor and 
to determine the conformance of the completed work as it progresses with 
the requirements of contract specifications and drawings. Such checking 
by the Contracting Officer or his representatives shall not relieve the 
Contractor of his responsibility to perform all work in accordance with 
the contract drawings and specifications and the lines and grades given 
therein. 


80-12. PAYMENTS FOR PREPARATORY WORK.= (a) Part payments will be 
made on account of the actual expenditures made by the Contractor on 
preparatory work as follows; The Contractor may submit to the Contracting 
Officer certified accounts of the actual payments made by him for cone 
struction plant exceeding $10,000 in value per unit, as appraised by the 
Contracting Officer at the site of the work, acquired for the execution 
of the work; for the transportation of all plant to the site for material 
purchased for the prosecution of the contract, but not to be incorporated 
“in the work; and for personal services and hire of plant on work prepare 
atory to commencing actual work on the items for which payment is provided 
under the terms of the contract. Accounts so submitted must be accompanied 
by certificates of the Contractor, supported by receipted bills or certi- 
fied copies of freight bills, showing that he has acquired said con- 
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struction plant and material free from all encumbrances and an agreement 
that it will not be removed from the site and that structures and 
facilities prepared or erected for the prosecution of the contract 

work will be maintained and not dismantled prior to the completion and 
acceptance of the entire work without the writter: permission of the 
Contract ing Officer. If the Contracting Officer finds that said con- 
struction plant, material, and the preparatory work performed are suite 
able and necessary to the efficient prosecution of the contract and 

that the said preparatory work has been done with proper economy and 
efficiency, payment, less the prescribed retained percentage, will be 
made therefor to the Contractor as a partial payment on the items for 
which payment is provided in the contract; provided, however, that payment 
for construction plant, material, and structures and facilities prepared 
or erectei for prosecution of the contract work shall not exceed the cost 
thereof to the Contractor less the estimated value upon the completion 
of the coatract as determined by the Contracting Officer. In no event 
shall such payment exceed 100% of the cost thereof to the Contractor of 
any such items which have no appreciable salvage value and 75% of the 
cost to the Contractor of such items which have an appreciable salvage 
value. No payment will be made in reimbursement of the premium paid on 
the performance bond or payment bond. The findings of the Contracting 
Officer as to the suitability and value of the construction plant, 
materials, structures or facilities shall be final. 


(b) No payment for construction plant and preparatory work 
will be made until the Contractor has submitted, and the Contracting 
Officer approved, a schedule prorating said payment to the items for 
which payment is provided under the terms of the contract, and the pay- 
ment made for construction plant and preparatory work shall be part pay- 
ment for these items. In no case shall the aggregate payments for con- 
struction plant and preparatory work exceed 10 percent of the estimated 
aggregate consideration of the contract. 


(e) Should the contract be terminated as provided in para- 
graph SC-14, because of the failure of Congress to provide additional 
funds for ite completion, the Contractor may be permitted to remove 
plant and material on which payment for preparatory work has been made 
subject to an equitable deduction from the amounts due the Contractor 
to reimburse the Government for the unabsorbed value of such plant 
and material. ' ; 


80-13. DAMAGE TO WORK.= The responsibility for damage to any 
part of the work to be performed under this contract shall be as set 
forth in the article of the contract entitled "Permits and Responsibility 
for Work". However, if the cofferdam is constructed in accordance with 
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plans and progress schedules approved by the Contracting Officer, but 
is flooded by direction of the Contracting Officer, or the cofferdam 
is overetopped by flood or earthquake and such flood or earthquake 


causes damages to the cofferdam and/or any part of the permanent work, 


which damage is not due to the failure of the Contractor to take 
reasonable precaution or to exercise sound engineering and construction 
practices in the conduct of the work, the Contractor will make the 
repairs ordered by the Contracting Officer and full compensation for 
such repairs will be made at the applicable contract unit or lum sum 
prices as fixed and established in the contract. If, in the opinion 

of the Contracting Officer, there are no contract unit or lump sum 
prices apo icable to any part of such damaged work, an equitable adjust- 
ment purcuant to Article 3, "Changes", of the contract, will be made 

as full compensation therefor. 2 i 


80-14. FUNDS AVAILABLE FOR PAYMENTS.=- (a) Such work as may be 
done under this contract in excess of the amount for which funds are 
available for payment as herein set forth, will be continued with funds 
hereafter appropriated and allotted for this work. 


(b) From funds heretofore appropriated, the sum of $220,000 
is available for payment to the Contractor for work performed under this 
contract. l ` a i : 


(c) If at any time it becomes apparent to the Contracting 
Officer that the balance of this allocation is in excess of the emount 
required to meet all payments due and to become due the Contractor 
because of work performed and to be performed pursuant to his approved 
progress schedule, the right is reserved after due notice to the Con= 
tractor to reduce said allocation by the amount of such excess. 


(d) If the rate of progress of the work is such that it becomes 
apparent to the Contracting Officer that the balance of this allocation 
and any allocation for this and: any subsequent fiscal years during the 
period of this contract is less than that required to meet all payments 
due and to become due the Contractor because of work. performed or to be 
“performed under this contract, the Contracting Officer may provide 
additional funds for such payments if there be funds available for such 
purpose. The Contractor will be notified in writing of any additional 
funds so made available. However, it is distinctly understood and agreed 
‘that the amount of funds stated in (b) above is the maximum amount the 
‘Government insures will be available during the current fiscal year and 
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the Government is in no case liable for payments to the Contractor 
beyond this amount prior to having notified the Contractor in writing 
of any additional funds that can be made available. Accordingly, no 
progress schedule will be approved, see Paragraph GC-05(a), which 
contemplates progress requiring funds in excess of the amount stated 
to be available in (b) above for the current fiscal year, and no pro- 
gress schedule will be approved for any ensuing fiscal year which 
contemplates progress requiring funds in excess of the amount allocated 
by the Contracting Officer from funds subsequently made available, 
except as set forth and sub ject to the conditions in subparagraph (i) 
below. po G 


(e) It is expected that, during NE IOR fiscal years 
over the period of this contract, Congress will make additional appro- 
priations for expenditures on work under this contract. The Contracting 
Officer will notify the Contractor of any additional allocation of funds 
to this contract when such funds become available. It is understood and 
agreed that the Government is in no case liable for damages in connec- 
tion with the contract on account of delay in payments to the Contractor 
due to lack of available funds. Should it become apparent to the Con- 
tracting Officer that the available funds will be exhausted before addi- 
tional funds can be made available, the Contracting Officer will give 
at least 30 days written notice to the Contractor that the work may be 
suspended. If the Contractor so elects, after receipt of such notice, 
he may continue work under the conditions and restrictions under the 
specifications, so long as there are funds for inspection and super- 
intendence, with the understanding, however, that no payment will be 
made for such work unless additional funds shall become available in 
sufficient amount. When funds again become available, the Contractor 
will be notified accordingly. Should work be thus suspended, addi- 
tional time for completion will be allowed equal to the period during 
which work is necessarily so suspended, as determined by the dates 
specified in the above mentioned notices. 


(f) 30 long as funds are available, payments will be made 
monthly in accordance with clause of the contract entitled “Payments 
to Contractors". The unit prices or lump-sum price or prices stated 
in the contract will be used in’ ‘determining the amount to be paid for 
work performed by the contractor. > 


(8) The procedure above desciibes will be repeated as often 
as may be necessary on account of the exhaustion of available funds 
and the necessity of awaiting the appropriation of additional funds 
by Congress. 


(h) Should Congress fail to provide additional funds, mes 
contract may be terminated and considered to be completed, at the. 
option of the Contractor without prejudice to him or liability to 
the Government, at any time subsequent to 30 days after payments are. 
discontinued, or at any time subsequent to 30 days after the passage . 
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of the Act which would have but did not carry an appropriation for 
continuing the work or after the adjournment of the Congress which 
failed to make the necessary appropriations. 


(1) The progress chart prepared in accordance with GC-05(a) 
will be consistent with the amount of funds stated in the subparagraph 
(b) above as being currently available for the period of time from the 
date of contract award to the end of the fiscal year in which the 
contract was awarded, or at the option of the Contractor, the chart 
may be prepared on the basis of accomplishment of work at a greater 
rate of progress for the period of time applicable to currently avail- 
able funds. Any chart initially submitted for approval which contem- 
plates progress at a greater rate than can be paid for with currently 
available runds, will be approved only under the condition that such 
approval will in no way obligate the Government to make additional 
funds available for the work. That part of the chart which covers 
the work for which funds are not currently available will be prepared 
on the basis of a schedule considered to be praticable by the Con- 
tractor for accomplishment of the work at such rate of progress as 
he may desire for completion within the terms of the contract. The 
progress chart will be revised each time the Contractor is notified 
that additional funds are made available. Each revision will conform 
with the criteria stated above. With reference to the responsibilities 
for future funding of the work in accordance with the progress chart, 
attention is called to the preceding subparagraphs wherein the respon- 
sibilities of the Government are set forth for the furnishing of funds 
for the work. The approval of that part of the schedule covering work 
for which funds are not currently available will in no way obligate 
the Government to provide funds to accomplish work at the rate of 
progress indicated in the schedule. 


SC-15. SCHEDULING AND DETERMINATION OF PROGRESS.- (a) l 
Independent of partial payments made pursuant to General Provision 7, 
Payments, (Standard Form 23A), progress schedules prepared under the 
requirements of GC-05, Progress Charts, and Requirements for Overtime 
Work, shall provide as scheduled progress for only 25 percent of the 
estimated invoiced cost of materials or equipment delivered to the 
site but not incorporated in the work as of the time of the scheduled 
delivery thereof. . 


(b) In determining progress accomplished the Contracting 
Officer will allow as an element of work accomplished (progress toward 
completion) only 25 percent of the invoiced cost of materials or equip- 
ment delivered to the site but not incorporated in the construction 
up to the time the materials or equipment are actually incorporated 
in the work. : 
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SC-16. PUBLIC UTILITIES AND PRIVATE IMPROVEMENTS.- (a) Unless 
_otherwise specified, shown on the drawings, or stated in writing by 
the Contracting Officer, the Contractor shall not move or disturb any 
public utilities or private improvements. Such removals, alterations 
and/or relocations, where necessary, will be made by others and are 
expected to be completed prior to issuance of notice to proceed under 
this contract. The locations shown on the drawings for pipe lines 
and other underground utilities are approximate only. The exact 
locations of these utilities shall be determined by the Contractor 

in the field prior to commencing construction operations in their 
vicinity. 


(b) The attention of the Contractor is directed to the 
possibility that he may encounter within the right-of-way limits 
public utilities or private improvements, some of which may be buried, 
and the existence of which is presently not known. Should any such 
utilities or improvements be encountered, the Contractor shall immed- 
iately notify the Contracting Officer so that he may determine whether 
or not they have been abandoned. If they are abandoned they shall, 
if so directed by the Contracting Officer, be removed by the Contractor 
and an equitable adjustment will be made. If they are not abandoned, 
local interests will be required by the Contracting Officer to remove, 
relocate or alter them as necessary, and the Contractor shall cooperate 
with such local interests during the latters' removal, relocation or 
alteration. | 


SC-17. TIME EXTENSIONS.- Notwithstanding any other provisions 
of this contract it is mutually understood that the Government has 
the right to determine the extent, if any, by which a change in plans 
or specifications or excusable delays will cause delay in the comple- 
tion of various elements of construction. The Contracting Officer 
may unilaterally provide in a change order that a contract completion 
date will be extended only for those specific elements so delayed 
and that the remaining contract completion date(s) for all other 
portions of the work would not be altered and further provide for an 
equitable readjustment of liquidated damages pursuant to the new 
completion schedule. 


SC-18. _REVERSE SIGNAL ALARM.- (a) All self-propelled construc- 
tion equipment, except light service trucks, panels, pickups, station 
wagons, crevler- type cranes, power shovels and draglines; whether 
moving alone or in combination shall be equipped with a reverse signal 
alarm. The alarm shall be mounted on the rear of the equipment and 
shall be so protected or constructed as to withstand severe wear and 
tear, adverse weather and unfavorable environmental working conditions 
and shall be certified by the manufacturer as fully meeting the follow- 
ing performance standards. 
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(b) The alarm shall produce a relatively pure tone which 
shall peak within the American Standards Association standard octave 
passband of 600 to 2400 cycles per second and shall produce a 0.2 to 
0.5 second audible warning within the initial three (3) feet of back- 
ward movement of the vehicle on which it is mounted and at regular 
intervals, not to exceed three (3) second throughout the backward 
movement. The alarm shall automatically cut out when backward move- 
ment ceases. The sound intensity of the alarm shall range from and 
not exceed 90-100 db e at a horizontal distance of 5 feet 
from the alarm. 


(c) Abst. of the alarm shall be automatic by direct 
connection to any part of the equipment that moves or acts in a manner 
distinctive only to the rearward movement of the vehicle with no manual 
controls of any kind between the source of actuation and the al arm. 
Where application of this requirement to specific types of equipment 
has impractical application other means of actuation may be used upon 
written approval of the Contracting Officer. 


(d) The use of the alarm shall be in addt ion to prescribed 
requirements for signalmen. . 


SC-19. APPROVED AGGREGATE SOURCES.- (a) Concrete aggregates 
meeting the requirements of these apect fications can be produced from 
the approved sources listed. below: z 


Source i Approved for Use As 
1. Mitchell Crushed Stone Co. 3 

Mitchell, Indiana Coarxrse Aggregate 
2. East St. Louis Stone Co. ae cCeoarse Aggregate 


Falling Springs, Illinois 


3. Columbia Quarry No. 9 À Coarse Aggregate 


4. Cyril Munie Sand and Gravel Co. Fine Aggregate 
Keyesport, Illinois 5 


5. Mississippi River Sand from Fine Aggregate 


a. Missouri-Illinois Sand Co. 
East St. Louis, Illinois 


b. Ruprecht Building Materials Co. 
East St. Louis, Illinois... 


c. Southern Illinois Sand Co. Ste tee ba ASTA 
Chester, Illinois 
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Note: All aggregate from the above fine aggregate sources are approved 
for use only with 10 percent admixture sand,such sand is available from 
the Charles Guth Sand Company, Mitchell, Illinois. 


(b) After the award of the contract, the Contractor shall 
designate in writing one source only from which he will furnish both 
fine and coarse aggregate, or if the fine and coarse aggregate are 
not to be furnished from the same source, he shall designate one source 
only from which he will furnish fine aggregate and one source only 
from which he will furnish coarse aggregate, except that when blending 
of aggregates is proposed, he may designate one source only for each 
of the fine and coarse aggregate blending materials either from the 
approved sources or, from other than the approved sources, in accordance 
with provicions of paragraph SC-19(c). Any proposed blending of coarse 
aggregates, or fine aggregates will require acceptance testing of the 
designated blend(s) in accordance with applicable provisions of para- 
graph SC-19(c). 


f (c) Concrete aggregates may be furnished from any of the 

‘above listed ‘sources or at the option of the Contractor may be fur- 
nished from any other ‘source designated by the Contractor and approved 
by the Contracting Officer, subject to the conditions hereinafter stated. 
_If the Contractor proposes to furnish aggregates from a source or from 
‘sources not listed above, he may designate only a single source for 

both coarse and fine aggregate, or only one source for fine aggregate 

and one source for coarse aggregate for acceptance testing by the Govern- 
ment. Samples for acceptance testing shall be provided as required by 
Section 5, Concrete“. Any aggregate proposed from other than the listed 
approved sources contained in the preceeding subparagraph (a) shall in 
all respects be equal to, or better than, aggregate from approved sources. 
If a source for coarse and/or fine aggregate, for use either as a single 
material or for blending purposes, so designed by the Contractor is not 
approved for use by the Contracting Officer, the Contractor may not 
submit for approval other sources but shall furnish the coarse and/or 
fine aggregate, as the case may be, from an approved source listed 

above at no additional cost to the Government. 


(d) Approval of a source of concrete aggregate is not to 
be construed as approved of all material from that source. The right 
is reserved to reject materials from certain localized areas, zones, 
strata, or channels, when such materials are unsuitable for concrete 
aggregate as determined by the Contracting Officer. Materials produced 
from an approved source shall meet all the requirements of Section 5, 
"Concrete", . : 


SC-20. CONCRETE PLANT LAYOUT.- (a) uichin 90 diya de notice 
to proceed and not less than 10 days prior to commencement of erection 
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of the concrete plant the Contractor shall submit drawings and narrative 
description of plant, together with a plan of operation in sufficient 
detail to indicate the following: 


(1) “General layout showing location of the entire plant(s), 
both at the project site and the source of supply. 


(2) Method of cement and fly ash transportation from 
source of supply together with unloading, conveying, and storage facili- 
ties at the project site including capacities. 


(3) Complete aggregate transportation plan from source 
of supply to the project site including number, type, and capacities 
of units caployed. 


(4) Methods of aggregate storage and conveyance at the 
source of supply and at the project site including arrangements and 
capacities of storage piles and conveying systems. 


(5) Detailed flow sheet with description of aggregate 
processing installations at both the project site and the source of 
supply including type, size, make, number, and capacities of principal 
units. 


(6) Details of batching and mixing plant together with 
proposed plan of conveying concrete from plant to points of placement. 


(b) The plant shall be subject to the approval of the 
Contracting Officer, but approval shall in no way. relieve the Con- 
tractor of his responsibility to supply the required quantity of 
cement, aggregates, and concrete. No direct payment will be made for 
work covered under this paragraph. 


NOTE: Plants at commercial sources that have been in operation 
for eighteen months, or longer, are excepted from the provisions of 
sub-paragraph SC-20(a) (4). 


SC-21. _GUARANTEES.- (a) The following listed equipment to be 
provided under this contract shall be guaranteed’ for a period of 
one year from the date of acceptance thereof, either for beneficial 
use or final acceptance, whichever is earlier, against defective material, 
design and workmanship: 
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Speed reducers 
Couplings 

Open gearing 

Bearings 

Flat wire rope 

Drive motors 

Diesel engine and appurtenances 
Fuel oil tank 
Coupling 

Generator and exciter 
Venturi 

Rotary valve 

Gate valves 

Pipe and couplings 
Flow meter 

Pipe supports 


SC-21 (a) 


Water cooler 

Water heater 

Exhaust fan 

Spillway hoist motors 

Spillway boist limit switch 

Spillway hoist brakes 

Spillway hoist controllers 

Gate side seal heaters 

Gate side seal controllers 

Switchboard 

Lighting transformer 

Sluice flow transmitters 

Sluice gate and valve motor 
operators 

Wire and cable 

Lighting fixtures 


Pipe valves and fittings 
Compressor and appurtenances 
Air receiver 


Sump pump motor and float switch 
Air compressor motor and controls 
Operating house heaters and controls 


Pipe hangars and supports 
Damper system and controls 
Drive motor 


Generator, Exciter and controls 
Battery and battery charger 


(b) Upon receipt of notice from the Government of failure 
of any part of the guaranteed equipment during the guarantee period, 
the affected part or parts shall be replaced promptly with new parts 


by and at the expense of the Contractor. 
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PART III - TECHNICAL PROVISIONS 


SECTION. 1 - TEMPORARY FIELD LABORATORIES AND SAFETY, SIGN 


1-01.: SCOPE: The work covered by this section consists of furnishing 
all plant, Labor, materials and equipment and performing all work required 
for providing temporary field laboratories for use by the Government and for 
the erection and maintenance of a safety sign, all as specified herein. 


1-02. TEMPORARY FIELD LABORATORIES: (a) General. Upon commencement of 
the contract work,or when directed by the Contracting Officer, the Contractor 
shall furnish all necessary . materials and equipment to perform the 
following: 


1+ , (1) Control n The Contractor shall furnish ‘and erect 
a 20-foot x 40-foot prefabricated metal building, with a 10-foot clear ceiling 
height, to be used as a control laboratory. The building shall be provided 
with a maximum of three partitions, including that enclosing the toilet 
facilities. The walls and ceilings shall be insulated with a minimum of 2- inch 
thick fiberglass or mineral wool insulation and the wall wainscots finished 
in 1/4 inch thick- hard pressed fiberboard and the upper walls and ceiling fin- 
ished in 3/8+inch'thick white fiberboard.. The building shall have a 4-inch 
thick non-reinforced concrete floor with adequate floor drain. A minimum of 
ten (10) windows and two exterior pergonnel doors and one double door, of 
the manufacturer's standard stock, complete. with screens and locking devices, 
shall be provided. Necessary work tables, benches, storage cabinets, equip- 
ment pedestals, service sinks, and the like shall be furnished. For curing 
of concrete test specimens, the Contractor shall furnish and install an 
insulated galvanized metal curing tank with sectional cover, approximately 
10 feet long, by 6 feet wide, by 2 feet deep equipped with drain cock and 
heating element capable of heating and maintaining water to 730 F., the tank 
shall be installed on a wood frame approximately 15 inches above the floor 
and a minimum of 18 inches from any wall. The building shall be located as 
directed by the Contracting Officer. At the completion of the contract the 
control laboratory, complete, shall remain the property of the Government. 


* ; (2) let Leboratory. The r shall furnish and erect 

a 12- foot x 15-foot weatherproof and watertight building of frame construction, 
EA for use as a wet test laboratory, iuimediately adjacent to the concrete 
mixing plant. The ‘building shall have a 3-inch thick non-reinforced concrete 
floor with adequate drains. Two 3' x 6' work tables, 2-6: foot benches, and 
shelved storage closets completely over one 12-foot side of the building shall 
be provided. The building shall be provided with a minimum of three windows 
and one personnel door, both with screens and locks. Upon completion of the 
contract, the wet test laboratory shall be removed and shall become the 
property of the Contractor. ; 


(3) Shop Drawings. Shop drawings, including a general plan, 
shall be submitted to the Contracting Officer for approval prior to fabri- 
cation or erection of the buildings. 
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(b) Utilities. The Contractor shall furnish and maintain the 
following utilities for the above buildings: 


(1) Interior plumbing facilities for the control laboratory, 
including a water closet, lavatory, and 30 gallon electric water heater. 


(2) Interior electrical systems for the control laboratory 
and wet test laboratory, including adequate lighting facilities and outlet 
receptacles. f 


(3) Necessary thermostatically controlled heat to maintain 
a normal temperature of 70° for the control laboratory and wet test laboratory. 


(4) A sufficient quantity of potable water for operation of 
the control laboratory. The wet test laboratory shall also be provided with 
water; however, water used for mixing or curing may be furnished at this point, 


(5) Sewage facilities, including septic tank and drainage field, 
for the control laboratory. 


(6) Furnish all electric current necessary to operate the 
wet test laboratory and control laboratory. 


(7) Provide and maintain a satisfactory intercommunicating 
telephone system between the Contractor's Office, the control laboratory, 
the wet test laboratory, concrete batch plant, inspector's room, Government 
project office, and points of concrete placement and all costs in connection 
therewith during the life of the contract shall be included in the contract 
prices for other work for which payment is provided. 


(c) Payment. No separate payment will be made to the Contractor 
for providing the facilities required in the above paragraphs. 


1-03. SAFETY SIGN: The Contractor shall construct a safety sign at 
the project site at a location directed by the Contracting Officer. The 
sign shall conform to the requirements of the drawing entitled "Safety Sign 
for Construction Projects" and attached at the end of this section of the 
specifications. All lettering on the sign shall be green except the Contractor's 
name and address which shall be black and the two castles which shall be red. 
The sign shall be erected at the start of construction and properly maintained. 
The data required by the sign shall be corrected daily. No separate payment 
will be made for erecting and maintaining the safety sign and all costs in 
connection therewith during the life of the contract shall be included in the 
contract prices for other work for which payment is provided. The sign shall 
be and shall remain the property of the Contractor, and shall be removed by 
him from the site of the work upon completion and acceptance of the work under 
this contract. 
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‘SECTION 2 -- COFFERDAM AND UNWATERING 


2-01. SCOPE.- The work covered by this section consists of the 
design, construction, and maintenance of such protective structures 
as may be required to unwater the areas on which work is to be per- 
formed in the dry and to maintain such protected sreas in an unwatered 
condition. The work covered by this section also consists of the 
furnishing, installing, operating, and maintaining of all equipment 
required to perform the necessary work, complete, in accordance with . 
this section of the specifications and the applicable drawings. Unless 
otherwise specified, all operations in connection with the construction 
of the gated spillway and excavation and ska hai of the core trench 
- Shall be carried on in the dry. . 


2-02. PROTECTIVE STRUCTURE.- (a) General.- Subject to the 
requiremerts and provisions stated herein, any type of cofferdam 
structure conforming to the general features of the layout shown on 


=. Drawing No. 6/1 may be used provided such cofferdam will permit con- 
‘> struction operations within the protected area to be performed in 


the dry, in accordance with the requirements of these specifications. 
The cofferdam shall provide sufficient clearances and working areas 
For satisfactory performance of all necessary foundation and construc- 
tion operations for the permanent structures. Ramps and stairways 
shall be provided in the cofferdam to afford access to the protected 
area. The excavation and filling of that portion of the core trench 
underlying the cofferdam shall be performed during the low-flow season 
of the river. If the cofferdam has been constructed prior to excavating 
the core trench it shall be removed to the extent necessary to perform 
the excavation and filling operations and then reconstructed to the 
original lines and grades if required to complete the construction 
within the cofferdan. 


(b) _Elevations.- The top elevation of the cofferdam shown 
on the drawing was selected after studying hydrographs of the Kaskaskia 
River at Carlyle for about thirty-five (35) years of record. The 
cofferdam constructed to the elevation shown on the drawing will pro- 
vide protection against a flood stage of elevation 436.6. This flood 
stage has been equaled only once during the period of record, 


$ (c) Rarthwork.- Earth for the construction of an earth 
cofferdam shall be obtained from the required excavations, exclusive 
of stripped material, clean sand, and gravel, as approved by the 
Contracting Officer. Material renoved from the cofferdam at the 
completion of the work ssi be disposed of as . in paragraph 
2- noes ; 


2-03. _UNWATERING REQUIREMENTS.- (a) General. The unwatering 
system shall be of sufficient size and capacity to provide the specified 
unwatering conditions necessary for the satisfactory placement of 
concrete and earth fill, and as may be necessary for the performance 
of all work to be done in the dry. All rock excavation shall be per- 
formed essentially in the dry. 
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(b) Surface, Ground Water and Miscellaneous Water.- The Con- 
tractor shall control the surface water, rain water, and ground water 
in the protected area by means which will prevent sloughing of the 
excavated earth slopes and in the rock foundation so as to permit plac- 
ing concrete and earth beackfill on surfaces free of stranding and 
running water. This portion of the unwatering may consist of but 
not necessarily be limited to, well points, ditches, sumps, pumps, 
mops, and the like. The Contractor shall also control the water 
from his concrete curing operations and shall remove any water re- 
sulting therefrom. 


2-04. DATA TO BE SUBMITTED FOR APPROVAL.- (a) Drawings and Data.- 
The Contractor shall submit for the approval of the Contracting Officer, 
drawings and complete design data showing the type and layout of the 
cofferdam he proposes to construct and the method and equipment he pro- 
poses to employ in unwatering and maintaining the protected area in 
an unwatered condition. Submission of such drawings shall be made 
not less than fifteen (15) days prior to the date the Contractor pro- 
poses to begin work on the cofferdam. The data to be submitted shall 


include the following: 


(1) General and detail drawings covering the design 
and construction of the cofferdam and clearances to be provided 
between the permanent work and the cofferdam. 


(2) The location, depth and size of all well points, 
sumps, ditches, size and location of discharge lines, capacities of 
pumps, and detailed description of the unwatering and maintenance 
methods to be employed. The Contractor shall provide at least one 
complete spare pumping unit for every five pumping units in the sys tem. 


(3) Such other data as may be necessary for a clear 
e of the proposed a including a schedule of construction 
ee 


(b) Responsibility.- Approval by the Contracting Officer 
of the plans and data submitted shall not relieve the Contractor of 
full responsibility for adequacy of the protective structure and 
the unwatering systems and equipment in controlling the water at 
the site. It shall be distinctly understood that approval of such 
drawings by the Contracting Officer will not constitute approval 
of the adequacy of the systems or plan. However, after receipt of 
approval of the proposed plan the Contractor shall not change any 
construction details shown thereon without the written approval of 
the Contracting Officer. In the event that during the progress of 
‘the work it is determined that the unwatering system is inadequate 
or the Contractor's plan of construction is inoperative, the Con- 
tractor shall at his expense furnish, install, and operate such 
additional unwatering equipment and/or make such changes in other 
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features of the system or the plan of operation as may, in the 
opinion of the Contracting Officer, be necessary to perform the work 
as herein described in a satisfactory manner. Such changes must be 
approved in writing by the Contracting Officer before being made. 


2-05. _FLOOD EMERGENCIES.- The Contracting Officer will establish 
a gage, in the presence of the Contractor or his duly authorized 
representative, on the river side of the cofferdam to determine the 
stage when the protected area shall be flooded. The cofferdam shall 
be designed to provide protection against a stage at elevation 436.6 
on the referenced gage, and when this stage is exceeded and the 
river is still rising, the protected area shall be flooded. The 
Contractor shall not flood the protected area unless directed to 
do so by the Contracting Officer. Flooding will be effected by 
breaching the cofferdam after permitting the water level within the 
protected area to rise as much as practicable by discontinuing pumping 
operations. No compensation will be made by the Government for costs 
incurred in effecting the ordered flooding or, except as provided 
in SC-13, for costs incurred as a result of such flooding. Compen- 
sation by the Government will be limited to repairs to the cofferdams 
and/or any part of the permanent work ordered by the Contracting Officer 
pursuant to SC-13. 


2-06. REMOVAL.- After completion of the backfill the well 
point system may be removed. The cofferdam and unwatering facili- 
ties required to maintain dry condition within the protected area 
shall be maintained until completion of the work within the pro- 
tected area, and then shall be completely removed. Impervious 
earth materials removed from the cofferdam and designated by the 
Contracting Officer as suitable for such purpose shall be stockpiled 
in the stockpile area shown on the drawing for use in a later contract. 
All other earth materials removed from the cofferdam shall be spoiled 
in the spoil area shown on the drawing, All well points, pumps and 
appurtenances employed in the unwatering system and all cofferdam 
materials other than earth shall remain the property of the Contractor 
and shall be removed by him from the site of the work. 


2-07. PAYMENT.- (a) General.- Payment for designing, con- 
structing, and maintaining the cofferdam; for removal and disposal 
of the materials as required, for designing, furnishing, installing, 
maintaining, operating, and removing the unwatering system; and for 
all items required for the construction, maintenance, and removal 
of the cofferdam as specified in paragraph 2-06 and keeping the 
protected area in an unwatered condition, will be made at the lump 
sum price for "Cofferdam and Unwatering". 


(b) Partial Payment.- Payment will be made for 50 percent 
of the contract price for the construction and maintenance of the 
cofferdam and unwatering system when the cofferdam is completed, the 
unwatering system is installed and demonstrated to be satisfactory, 
and, if required, the protected area entirely pumped out so that 
work may proceed in the inclosed area. Payment of the remaining 
50 percent will be made monthly prorated over the scheduled con- 
struction time for the contract and subject to the provisions of 
the contract, 
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SECTION 3 -e CLEARING AND GRUBBING 


3-01. SCOPE.- The work covered by this section consists of 
furnishing all plant, labor, equipment and materials, end performing 
all operations in connection with the clearing and grubbing, complete, 
in accordance with this section of the specifications and the applicable 


drawings. 


3-02. CLEARING.- (a) General.- Clearing shall consist of che 
felling and cutting up, end the satisfactory disposal of the trees 
and other vegetation designated for removal, together with the down 
timber, snags, brush, and rubbish, occurring within the areas designated 
to be cleared. In areas to be cleared end not to be grubbed, trees, 
vegetation, stumps, roots, and brush 4 inches or less in diameter shell 
be cut off flush with or slightly above the original ground surface; 
trees end stumps exceeding 4 inches in diameter shall be cut off to 
within 8 inches or less of the original ground surface measured on the 
high side. Clearing of the areas to be excavated or stripped may be 
performed by uprooting or by my other approved method that the Contractor 
way propose. Clearing operations shall be conducted so as to provide 
for the safety of employees and others. 


(b) Areas to be Cleared.- The areas to be cleared shall be 
the areas within the clearing limits shown on the drawings. . 


3-03. GRUBBING.- (a) General.- Grubbing shall consist of the 
removal and disposal of all stumps and roots larger than 1-1/2 inches 
in diameter to the depths specified, and matted roots or other debris 
not suitable for foundation purposes, from the designated grubbing 
areas. 


(b) Cofferdam.- The area occupied by the earth cofferdam 
plus stripe 5 feet wide contiguous to the toes of the embankment shall 
be grubbed to a depth of two (2) feet below the approved stripped sure 
face of the ground, 


(e) Core Trench end Structure Excavation,» The core trench 
and slopes of earth excavation shall be grubbed to a depth of eighteen 
(18) inches below any cut slope. 


(d) Fill of Holes.» All holes caused by grubbing opere 
ations shall be filled with the same type material that is to be placed 
in the overlying embankment and shall be placed in layers, and each 
layer compacted to a density equal to that of the adjoining undisturbed 
material. Grubbing shall not proceed at a rate faster than will permit 
stripping and filling of stump holes immediately thereafter. 
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3-04. DISPOSAL OF CLFARED AND GRURRED MATEPRIAL.= All timber, 
logs, stumps, roots, brush, rotten wood, and other refuse resulting 
from the clearing and grubbing operations, shall be burned or, when 
permitted in writing by the Contracting Officer, may be otherwise 
disposed of as elected by the Contractor. Such permit will state 
the conditions covering the disposai of such cleared materials without 
burning, including the areas in which they are to be placed. Disposal 
in the stream will not be permitted, Green timber may be piled along 
the limits of the cleared areas for drying prior to burning but no 
material shall be piled where it would be subject to floatation by 
flood waters. If the Contractor so elects, he will be permitted to 
remove felled and trimmed tinder and other cleared materials from 
the site of che work and all monies received for the sale of such 
timber or eaterials shall belong to him. Timber and other refuse 
to be disposed of by burning shall be burned at locations speci- 
fied by the Contracting Officer in a manner that will avoid all 
hazards such as damage to existing structures, construction in pro- 
gress, trees, and vegetation. The Contractor will be responsible 
for compliance with all Federal and State laws and regulations 
relative to the buildings of fires. Disposal by burning shall be kept 
under constant attendance until the fires have burned out or have 
deen extinguished. The Contractor shall not buy adjacent lands, or 
make other arransemects with adjacent land owners, and waste or N 
of stumps ard cther waste material on such land. 


3-05. .- Payment for the work covered by this section 
will be mate ac the ccrtrace lump sum price for Clearing and Grubb ing“. 


SECTION 4 =-=- EXCAVATION, FOUNDATION PREPARATION, 
AND BACKFILL 


4-01. SCOPE.- The work covered by this section consists of 
furnishing all plant, labor, equipment, supplies, and materials, and 
performing all operations in connection with the excavation, foundation 
preparation, and backfill, complete, all in accordance with this section 
of the specifications and the applicable drawings. 


4-02. EXCAVATION.» (a) General Provisions.- (1) Definition.- 
Excavation shall consist of the removal, hauling, and disposal of any 
class of material encountered at any location where excavation is 
required as shown on the drawings, specified herein, or designated by 
the Contracting Officer. The character and desired dimensions of the 
propos ed: oundat ions for the different parts of the work are indicated 
on the dr<vings. The Government, however, reserves the right to vary 
the depth, width, and length of the foundations and to decrease or in- 
crease the slopes of the excavation if conditions require or permit 
such modifications for the purpose of obtaining a more stable or 
economical foundation. The Contracting Officer reserves the right to 
require that additional excavation be performed after excavation has 
been commenced or completed to the limit lines shown on the drawings 
or staked in the field. Payment for additional excavation ordered in 
writing by the Contracting Officer, will be made at the applicable 
contract price for the class of material removed subject to the pro- 
visions of paragraph SC-07. This reservation shall not be construed 
to mean that the Contractor may be required to perform additional 
excavation at the contract prices if his equipment has been removed, 
with the Contracting Officer's approval, from the project site; and 
such excavations, if required, would be paid for at an adjusted unit 
price in accordance with Clause 3 of the General Provisions of the 
contract. 


(2) Drainage.- The Contractor shall control the exca- 
vation work in the vicinity of all structures and trenches so that the 
ground surface is properly pitched to prevent water from running into 
the excavated areas. Water that has accumulated in the excavated areas 
shall be removed promptly by the Contractor at his expense. 


(3) Slides or Shoals.- Should a movement, slide, or 
shoal of material occur in areas excavated for permanent work, which, 
was not caused by carelessness or neglect on the part of the Contractor, 
and which, in the opinion of the Contracting Officer, requires the 
removal of material in addition to that specified, the Contracting 
Officer shall order in writing that such material be removed. Additional 
payment for such work will be made at the applicable contract price for 
excavation. Should a movement, slide, or shoal of material occur in 
the areas excavated for the permanent work, which was caused by careless- 
ness or neglect on the part of the Contractor, the Contractor shall 
remove the material at his expense. 
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(4) Excavation Beyond Limits.- The lines and grades 
shown on the drawings ere payment lines and no payment will be made 
for excavation below or beyond the established foundation lines or 
payment lines, unless written authorization is given by the Contracting 
Officer. Unauthorized over-excavation in foundaticn areas shall be 
backfilled with concrete or other approved material at the expense of 
the Contractor; authorized over-excavation in these areas shall be 
backfilled in like manner and additional payment or concrete. Over- 
excavation under concrete foundations shall always be backfilled with 
concrete. 


(5) Sheeting and Bracing.- The Contractor shall 
furnish and place such sheeting and bracing as may be required to support 
the sides cf all tenches or other excavations, and shall remove such 
sheeting e:d bracing as the trench or excavation is filled. Sheeting 
and bracirg shall be installed in accordance with Section XXI of the 
Corps of Engineers Manual, EM 383-1-1, ‘General Safety Requirements", 
as anended, and subject to the approval of the Contracting Officer. 
-for -bracing-will be included in-the-cost-of.the -—- 
excavation for which it is required. 


(b) Classification.- All excavation work covered under this 
section will be considered to fall within one of the following classi- 
fications: 


Excavation, Common 
Excavation, Rock 


The Contracting Officer will determine the classification and disposition 
of all excavated materials. 


(1) Common Excavation.- a. General.- Common excavation 
shall comprise and include the removal end disposal of all earth, sand, 
clay, gravel, such compacted materials as can be removed by ordinary 
methods of excavating, and stripping for the areas shown on the drawings 
or specified. Common excavation shall consist of all material, as 
defined above, to be excavated for all the permanent work and work 
incidental thereto, except material specified otherwise herein, shown 
on the drawings, or as determined by the Contracting Officer, to fall 
in other classifications. 


b. Stripping.- All areas to be excavated and the 
areas underlying the cofferdam shall be stripped. The required depth 
of such stripping will be determined by the Contracting Officer as the 
areas are uncovered. Unless otherwise required the minimum depth of 
stripping wilt be 6 inches. Roots, stumps, and other Floatable materials 
removed by the stripping operations shall be disposed of by burning or 
as specified in paragraph 3-04. 
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(2) Rock Excavation.- a. General,- This item shall 
comprise end include the removal and disposal of all rock required to 
complete the work as indicated on the drawings, specified, and as 
directed by the Contracting Officer. Rock shall comprise the following: 
Boulders measuring 1/3 cubic yard or more in volure, rock material in 
ledges, bedded deposits, and unstratified masses, and conglomerate 
deposits so firmly cemented that they possess the characteristics of 

‘solid rock except concrete or masonry structures, sidewalks, paving, 
sewers, manholes and inlets. Gravel, hardpan, loose shale, loose stone 
in masses, and boulders measuring less than 1/3 cubic yard, in volume 
shall not be considered rock excavation. When, during the progress of 
excavation, material is encountered which the Contractor may wish to 
claim classification as rock excavation, such material shall be uncovered 
and exposei, and the Contracting Officer notified by the Contractor before 
proceeding further. The Contracting Officer will then take cross sections 
of the material uncovered. The Contractor shall not proceed with the 
excavatior. of the material claimed es rock until such material has been 
cross-sectioned and classified by the Contracting Officer. The classifi- 
cation of material as common excavation or rock excavation will be deter- 
` mined by the Contracting Officer. Failure on the part of the Contractor 
to uncover such material, notify the Contracting Officer, and allow ample 
time for crose~sactioning the undisturbed surface of such material will 
forfeit the Contractor's right - of- lain to rock excavation and such work 
will be paid for as common excavation. 


b. Monolith Foundations.- I. Vertical steps in 
foundations shall be made only at joints between monoliths. and shall be 
limited to 5 feet in height except at transitions between level and - 
sloping bases and at transitions between different types of foundation 
materials, all of which shall be made as shown on the drawings. Within 
the limits of any monolith, steps in the foundation shall be made at an 
angle not steeper than 45 degrees with the horizontal, shall be limited 
in height to 2-1/2 feet, and shall not be located less than 5 feet from 
any joint or edge of the monolith or from another step within the limits 
of the monolith. Slopes in foundations shall be provided where shown 
on the drawings and shall not be changed without the written consent of 
the Contracting Officer. 


2. Excavation for the spillway foundation shall 
be ‘performed so that the foundation rock will be exposed for the shortest 
practical time. To effect this, the general excavation shall be extended 
to within a few feet of the rock surface, after which the remaining 
excavation foundation treatment and joist lift of concrete for each 
separate monolith shall be carried to completion as a continuous operation 
with the least practical delays. Excavation adjacent to areas in which 
concrete has been placed shall be performed so as not to disturb the 
said concrete or its foundation, 
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3. Excavation shall be carried to firm rock 
or such depths as necessary to meet design requirements as shown on the 
drawings or determined in the field by the Contracting Officer. The 
“assumed foundation" shown on the drawings is approximate only. The 
excavation work shall be performed in such manner and to such depths 
that the spillway will be constructed on the highest satisfactory 
foundation rock consistent with design requirements as determined in the 
field by the Contracting Officer. 


E. Vertical Faces.- Vertical rock faces against 
which concrete is to be placed may be obtained by sawing or by line 
drilling, or by other means approved by the Contracting Officer provided 
that the method does not damage or disturb the rock faces, In the event 
line drilling is employed, the excavation adjacent to the vertical faces 
shall be carried on in shallow lifts and short sections and in such a 
manner thct the faces remaining shall be undisturbed rock. The center 
to center spacings of drill holes for line drilling shall be such that 
rock faces shall be sound and within plus or minus three (3) inches 
of lines shown on the drawings or designated by the Contracting Officer, 
The same tolerance shall apply for surfaces formed with a saw or by 
other approved means. 


d. Rock Treatment.- The character of the rock, 
particularly the black shale and indurated clay strata which will be 
exposed in vertical faces, is such that it may disintegrate in varying 
degrees upon exposure. Rock so subject to disintegrations will be de- 
signated by the Contracting Officer and such rock shall be protected 
immediately after exposure by application of a continuous water spray 
which will keep the faces continuously wet until abutting concrete is 
placed. Protection shall be provided as soon as possible after exposure 
and in no event shall faces requiring protection remain unprotected for 
more than two hours after exposure. Where a continuous water spray 
would interfere with concrete placement operations or would otherwise 
be impractical, covering the exposed rock face, or portion thereof, 
with cement mortor applied pneumatically, or similar protective 
coatings will be given consideration. 


e. Blasting.- Blasting shall not be performed 
unless approved in writing by the Contracting Officer. When the exca- 
vation of rock requires blasting, the Contractor shall exercise care 
not to overshoot and will be required to remove, at his own expense, 
any material outside the authorized cross section that may be shattered 
or loosened by such blasting. No blasting shall be done within one 
hundred feet of concrete which has been in place less then fourteen 
(14) days. Blasting in the vicinity of concrete older than fourteen 
(14) days will be as directed by the Contracting Officer. In event 
cement replacement materials are used the time referred to above shall 
become 21 days. The Contractor shall exercise particular care in 
excavating rock in the areas to be occupied by concrete structures, and 
shall as far as is practicable excavate to the lines shown on the drawings 
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without an overcut. Heavy blasting will not be permitted. All 
finished rock surfaces shall be scaled of all loose, fractured, or 
broken rock. Blasting will be permitted only when proper precautions 
are taken for the protection of all persons, work, and property, and 
any damage done to the work or property by blasting shall be repaired 
by the Contractor at his expense. The Contractor will be liable for 
all injuries or deaths of persons caused by blasting or explosives. 
Caps, other exploders, or fuses shall in no case be stored or kept in 
the same place in which dynamite or other explosives are stored. The 
locations of the storage space for the explosives and all operations 
of the Contractor in connection with the transportation, storage, and 
use of explosives shall be subject to the approval of the Contracting 
Officer. All operations involving the handling, storage and use of 
explosives shall be conducted in accordance with applicable laws and 
the Corps of Engineers Manual EM 385-1-1, "General Safety Requirement". 


(c) Dental Excavation and Concrete Backfill.- (1) Dental 
Excavation.- It is anticipated that localized zones of unsatisfactory 
material lying at or beneath the bedrock surface indicated on the 
drawings may be encountered in the core trench as work progresses. Such 
material consisting of loose, semi-detached, drummy, or weathered rock 
which can be removed by the use of sledge hammer, pry bars or other 
hand methods and earth or rock debris materials in faults, cavities, 
fissures, and joints in the rock foundation, shall be removed to the 
extent, depth and dimensions necessary to provide a satisfactory foun- 
dation as determined by the Contracting Officer. Such removals will be 
classified as "Dental Excavation" regardless of the composition of the 
materials. The removed material shall be disposed of as specified in 
paragraph 4-02(e). 


(2) Concrete Backfill.- The holes or cavaties resulting 
from the dental excavation specified in subparagraph (1) next above 
shall be cleaned as specified in paragraph 5-11(d) and backfilled with 
concrete as directed and to the extent ordered by the Contracting 
Officer. Concrete for backfilling purposes shall conform to the appli- 
cable provisions of Section 5 = CONCRETE. 


(d) Preliminary Foundation Cleanup for Inspection.- Where 
rock excavation is required, inspection of the rock may be necessary at 


various stages of the excavations operations in order to determine the 
condition of the foundation rock and the need for further excavation. 
In order to facilitate inspection of the rock the Contractor, if so 
requested by the Contracting Officer, shall remove all rock fragments, 
clay and debris from the rock surfaces and wash these surfaces with 
water and/or air in a manner satisfactory to the Contracting Officer 
before or after blasting. However, drilling, picking, barring, wedging, 
or similar methods will not be required for this operation. Any water 
accumulating shall be removed to the ‘degree necessary for visual in- 
spection of the rock surface. 
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(e) Disposal.» All rock, except that required for rock 
f111, and stripped material and any other material deemed unsuitable 
for use by the Contracting Officer shall be disposed of in the spoil 
area shown on the drawings. Rock required for rock fill may be stock- 
piled in the vicinity of the work until its final disposition is made. 
Earth materials necessary for the required backfiils may be stockpiled 
in the vicinity of the work until their final dispositions are made. 
Earth materials in excess of that required for the permanent backfills 
and for the cofferdam shall be stockpiled in the stockpile area shown 
on the drawings for later use in a future contract. Impervious material 
from the required excavations shall be used in the construction of the 
earth cofferdam, and upon removal of the required portion of the coffere 
dam, this removed material shall be stockpiled in the designated stock- 
pile area. Disposal shall not be made except on the areas shown on the 
drawings «2d any materials that are deposited in locations other than 
those des i nat ed shall be rehandled and deposited on the designated N 
areas and no payment will be made for rehandling such materials. Spoiled 
material shall be reasonably well graded and shaped to drain. 


4-03. FOUNDATION PREPARATION.- Excavation for foundations of con- 
crete structures shall be carried to sufficient depth to secure satis- 
factory foundations as determined by the Contracting Officer. All rock 
surfaces upon which concrete is to be placed shall be prepared before 
placing concrete to insure bonding between the concrete and rock. Such 
rock surfaces shall be prepared by drilling, picking, barring, wedging, 
and similar methods, that will leave the rock in a rough condition. 

The rock surfaces, including any faults or seams encountered, shall be 
cleaned of all loose rock, decomposed rock, earth, clay, sand, or other 
objectionable materials by the use of picks, shovels, or similar tools, 
if necessary, and by the use of high velocity airewater jets, wet sand 
blasting or other means satisfactory to the Contracting Officer, and 
shall be left clean and rough for bonding with concrete. All debris 
removed by the foundation preparation operations shall be disposed of 

by the Contractor as hereinbefore specified for the disposal of excavated 
rock materials. 


4-04. BACKFILL AND FILL.- (a) General.- Earth backfill and 
rock fill shall be placed against the concrete structures and in the 
core trench where shown on the drawings. Earth backfill shall be of 
three classifications; pervious (clean sands (SP) with conditions 
ranging from fine to coarse, and fine gravels), impervious (lean clay 
or sandy clay (CL)), and random soil types including clays, silts and 
sands. All backfill materials shall be obtained from the required 
excavations and shall be approved for use by the Contracting Officer. 
Disposition of the material in the various backfills shall be as shown 
on the drawings or as directed by the Contracting Officer. Barth backe 
111 material shall be free from matted brush, matted roots, rock, or 
other debris, lumps and perishable materials in quantities considered 
excessive by the Contracting Officer. The Contractor shall suspend 
operations on backfill work at anytime, when, in the opinion of the 
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Contracting Officer, satisfactory work cannot be obtained on account 
of rain, cold weather, or other unsatisfactory conditions. In event 
the Contractor is prevented from working because of the aforesaid 
provision, the Contracting Officer will determine the number of days 
that the contract work as a whole has been delayed and the time fixed 
for completion of the contract will be extended by the period of time 
so determined. 


(b) Placement of Earth Backfill.- Prior to placement of 
backfill on cut slopes,other than sandy slopes, the cut slopes shall be 
scarified to permit bond with the backfill material. No backfill material 
or other load shall be placed on or against concrete surfaces before 
expiration of the minimum period of 14 days after placing the concrete. 
Material shall be dumped and spread so as to be in layers not more than 
8 inches thick prior to compaction, except that where compaction is re- 
quired to be performed by power tampers this thickness, shall be reduced 
to 4 inches. When the surface of any compacted layer is too smooth to 
bond with the succeeding layer, it shall be scarified to the satisfaction 
of the Contracting Officer before the succeeding layer is placed thereon. 
Where different type materials (impervious, pervious, and random) are 
required in the same backfills, the different material layers shall be 
dumped and spread progressively with each other and the compaction of 
each layer of the various materials shall be accomplished during the 
same compaction operations. Rollers, dozers, end other earth equipment 
will not be permitted to operate within two (2) feet of any concrete 
structure, and within this restricted area and other areas where rollers 
cannot be used, the material shall be compacted by power tampers. 


(c) Moisture Control.- The materials in each layer of the back- 
fill shall contain the amount of moisture, within the limits specified 
below or as directed by the Contracting Officer, necessary to obtain the 
desired compaction as determined by the Contracting Officer. 


(1) Impervious Sections.- The moisture content shall be 
as uniform as practicable throughout any one layer of impervious materials. 
The upper and lower limits of moisture content shall not be more than 3 
nor less than 2 percentage points respectively from the optimum moisture 
content as determined by the Contracting Officer. Material that is too 
wet shall be spread and permitted to dry, assisted by discing or harrowing, 
if necessary, until the moisture content is reduced to an amount within 
the specified limits. When the material is too dry, the Contractor will 
be required to sprinkle each layer on the backfill. Harrowing, or other 
approved methods will be required to work the moisture into the material 
until a uniform distribution of moisture is obtained. Water applied on 
a layer of backfill shall be accurately controlled in amount so that 
free water will not appear on the surface during or subsequent to 
rolling. Should too much water be added to any part of the backfill, 
so that the material is too wet to obtain the desired compaction, the 
rolling and all work on that section of the backfill shall be delayed 
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Until the moistured content of the material is reduced to en emount 
within the specified limits. If it is impracticable to obtain the 
specified moisture content by wetting or drying the material on the 
backfill, the Contractor may be required to prewet or dry back the 
material at the source of excavation. If, in the cpinion of the Con- 
tract ing Officer, the top or contact surfaces of a partial backfill - 
section become too dry to permit suitable bond between these surfaces 
and the additional backfill to be placed thereon, the Contractor shall 
loosen the dried materials by scarifying or discing to such depths as 
may be directed by the Contracting Officer, shall dampen the loosened 
material to an acceptable moisture content, and shall compact this layer 
in accordance with the applicable requirements of N 4-04 (d) to 
densities comparable to the underlying backfill. 


(2) Random Sections.- The upper and lower limits of 
moisture content, end the moisture control procedures for random meterials 
shall be the same as that specified for impervious material, or pervious 
material, dependent upon which of these types it most nearly resembles 
as determined by the Contracting Officer. 


(3) Pervious Sections.» Pervious material shall be 
wetted by sprinkling after spreading and each layer shall be kept in an 
approximately saturated condition during rolling. Prewetting of per» 
vious material at the sources of excavation or borrow will not be 
required, Sprinkling shall be done with hoses connected to header 
pipes laid along the faces of the backfill, or by any other approved 
method. All connections in the water supply system, including the hose 
connections to the header pipes, shall be watertight. Jets shall not 
be directed at the backfill with such force that the finer materials 
will be washed out. The capacities of pumps and sizes of header pipes 
shall be sufficient to supply the required amount of water at all times. 


(d) Compaction,- When the moisture content and condition of 
the spread layers are satisfactory, each layer shall be compacted by 
not less than 6 complete passes of a tamping roller or 4 complete passes 
of a rubber- tired roller, except that for pervious material, a heavy 
crawler type tractor shall be used. A complete pass shall consist of 
the entire coverage of the area with one trip of the equipment specified. 
‘Each trip of the tamping roller shall overlap the adjacent trip not less 
then 1 foot. Portions of the fill which are not accessible to the roller 
shall be compacted with power tampers to a degree equal to that obtained 
on the other portions of the compacted backfill by rolling as specified. 


(e) Equipment.- Compaction equipment shall conform to the 
following requirements: 


(1) Temping Rollers.- Tamping rollers shall consist of 
a heavy duty double drum unit with a drum diameter not less than 60 
inches and an individual drum length of not less than 60 inches. The 
drums shall be water or sand and water bal lasted. Bach drum shall have 
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staggered feet uniformly spaced over the cylindrical surface such 

as to provide approximately three tamper feet for each two square 

feet of drum surface. The tamper feet shall be 7 to 9 inches in clear 
projection from the cylindrical surface of the roller and shall have 

a face area of not less than 7 nor more than 16 square inches. The 
roller shall be equipped with cleaning fingers, so designed and attached 
as to prevent the accumulation of material between the tamper feet, and 
these cleaning fingers shall be maintained at their full length through- 
out the periods of use of the roller. The total weight of the roller 
shall not be less than 2500 pounds per linear foot of drum length with 
the roller weighted, The Contracting Officer shall have the right at 
any time during the prosecution of the work to direct such repairs to 
the temper feet, minor alterations in the roller, end variations in the 
weight as gay be found necessary to secure optimum compaction of the 
earth fili materiale. The roller shall be pulled by a tractor of suffie 
cient power to operata the roller at a speed of approximately 3 miles per 
hour. 


(2) Rubber-Tired Rollers.e Rubber-tired rollers shall 
have a minimum of four wheels equipped with pneumatic tires. The tires 
shall be of such size and ply as can be maintained at tire pressures 
between 80 and 100 pounds per square inch for a 25,000 pound wheel load 
during rolling operations. The roller wheels shall be located abreast 
and be so designed that each wheel will carry approximately equal load 
in traversing uneven ground, The spacing of the wheels will be such 
that the distance between the nearest edges of adjacent tires will not 
be greater than 50 percent of the tire width of a single tire at the 
operating pressure for a 25,000 pound wheel load. The roller shall be 
provided with a body suitable for ballast loading such that the load per 
wheel may be varied, as directed by the Contracting Officer, from 18,000 
to 23, 000 pounds. The roller shall be towed at speeds not to exceed ten 
miles per hour. ; 


(3) Power Tampers.- Compaction of material, in areas 
where it is impracticable to use a roller, shall be performed by the 
use of approved power tampers. Compaction of pervious material in areas 
where it is impracticable to use a heavy crawler type tractor may be 
eee by use of approved power vibratory . 


(4) Miscellaneous Equipment.° - Hauling equipment, tractors, 
scarifiers, disks, spring tooth or spike tooth harrows, spreaders, and 
other equipment shall be of approved types, suitable for construction of 
the type required, 


(£) Rock Fill.» Rock for sock 2111 shall be sound, durable 
limestone and may be selected from the required excavations. The rock 
shall be reasonably well graded from the maximum size, weighing approxi» 
mately 140 pounds, to the minimum size, weighing approximately 10 pounds. 
The inclusion of platy, soft and disintegrated pieces of rock and other 
objectionable material will not be permitted. The upper courses of 
rock shall be hand trimmed if necessary to secure a neat and uniform 
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surface within a tolerance of plus or minus 6 inches of the elevation 
shown on the drawings. The rock shall be placed by dumping in uniform 
layers not to exceed 24 inches and shall be so placed as to obtain a 
uni form, dense mass. ö 


4-05. MEASUREMENT FOR PAYMENT.=- (a) Stripping in Cofferdam Area, =~ 
The initial survey of the cofferdam area will be made immediately pre- 
ceeding the commencement of work in the area. Measurement of stripping 
in the cofferdam area shall be made between the ground surfaces as 
determined by the initial survey and the final satisfactorily stripped 
surfaces as determined in the field by a survey made after the com 
pletion of the stripping operations, except that no measurement will 
be made of stripping excavation outside vertical lines under the toes 
of the cor ?erdam embankments shown on the drawings. The yardage of 
stripping 20 be paid for will be the actual number of cubic yards of 
material removed as herein specified, measured, and computed by the 
average-end-area method. No separate measurement will be made for 
stripping in other areas, which will be included in the measurement for 
common excavation. 


(b) Excavation, Conmon.=- An initial survey of the site of 
the work will be made immediately preceding the work in the area, and 
the ground surfaces as determined by this survey will form the basis 
for measurement of earth quantities excavated in prosecution of the work. 
Measurement of excavation will be made between the ground surface as 
determined by the initial surveys and the final grades and slopes of 
the excavations indicated on the drawings or directed by the Contracting 
Officer. The yardage to be paid for will be the number of cubic yards 
of excavation removed and satisfactorily disposed of as herein specified, 
measured in the original position, and computed by the average~end-area 
method. Materials removed beyond the limits shown on the contract 
drawings will not be paid for, and the Contractor may be required to 
backfill and compact any such area at his own expense. 


(c) Excavation,Rock.- Upon completion of the common exca- 
vation and before rock excavation is commenced, the area shall be sur- 
veyed and all measurement of rock excavation will be based on this 
survey. Rock excavation will be measured between the surfaces established 
by this survey and the final grades or surfaces established in the field 
by the Contracting Officer, and will include rock excavation required 
for keys and embediment. of waterstops in rock as indicated on the drawings. 
The yardage to be paid for will be the number of cubic yards of rock 
excavation removed as herein specified, measured in the original position 
and computed by the average- end- area method. 


(d) Foundation Preparation.- Measurement of rock foundation 
preparation will be based on the number of square yards of foundation 
prepared, measured in a plane parallel to the foundation surfaces. 
Vertical surfaces will not be measured. 
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(e) Backfills and Fill.- Backfills and fill to be paid for 
will be the volume in cubic yards of backfill in place as determined by 
the slope and grade (payment) lines shown on the drawings and established 
by the excavations, the lines of the concrete structures where applicable, 
and the finished grades of the backfills or fill. 


(f) Concrete Backfill.= Concrete backfill, when required, 
will be measured for payment by the cubic yard on the basis of the 
actual volume of concrete used, as required, to fill cavities resulting 
from dental excavation as determined from measurements made in the field 
by the Contracting Officer, 


(g) Dental Excavation.- Dental excavation will be measured 
for payment by the cubic yard on the basis of the actual volume of 
material removed, as required, from beneath the surface of bedrock as 
determined from measurements made in the field by the Contracting Officer. 


(h) Preliminary Cleanup.- Preliminary cleanup will be measured 
for payment by the square (100 square feet) on the basis of the actual 
area cleaned, as required, as determined from measurements made in the 
field by the Contracting Officer, 


4-06. PAYMENT.- (a) Stripping.» Payment for stripping will be 
made at the contract unit price per cubic yard for "Excavation, Common", 
which price will constitute full compensation for the removal, trans- 
porting, and disposal of the stripped material. 


(b) Excavation, Cn. Payment for common excavation will 
be made at the contract unit price per cubic yard for "Excavation, 
Common", measured as specified above, which payment will constitute full 
compensation for furnishing all plant, labor, materials, and equipment 
necessary for removing and disposing of the material as specified herein. 
No payment will be made under this section for placing any material in 
the cofferdam, 


(c) Excavation, Rock. - Payment for rock excavation will 
be made at the contract unit price per cubic yard for "Excavation, Rock", 
measured as specified above, which payment will constitute full compene 
sation for furnishing all plant, labor, materials, and equipment 
necessary for removing and disposing of the materials and for such work 
as required to shape the spoil areas after disposal of the rock therein. 


(d) Foundation Preparation.- Payment for foundation prepar- 
ation will be made at the contract unit price per square yard for 
"Foundation Preparation", which payment will constitute full compensation 
for furnishing all necessary plant, labor, equipment, supplies and 
materials, including the performance of all operations necessary for 
conducting the work as specified. 
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(e) Backfills.- Payment for backfills will be made at the 
applicable contract unit price per cubic yard for "Backfill, Impervious 
and Random" or "Backfill, Pervious", which payment will constitute full 
compensation for furnishing all plant, labor, materials, and equipment 
necessary for obtaining the material from stockpiles and placing and 
compacting the backfills as herein specified. 


(f) Rock Fill.= Payment for rock fill will be made at the 
contract unit price per cubic yard for "Rock Fill", which payment will 
constitute full compensation for furnishing all plant, labor, materials, 
and equipment necessary for obtaining the materials from stockpiles 
and placing the fills as specified. 


(3) Concrete Backfill.- Concrete backfill will be paid for 
at the cortract price per cubic yard for "Concrete Backfill", which 
price and payment shall constitute full compensation for furnishing 
all labor, equipment and materials and performing all work required for 
placement, mixing and placing the concrete and all incidental operations 
required to satisfactorily complete the concrete backfill. 


ch) Dental Excavation.= Dental excavation will be paid for 
at the contract price per cubic yard for Dental Excavation", which 
price and payment shall constitute full compensation for furnishing all 
labor, equipment and materials and performing all work required for 
removing, hauling and disposing of the excavated materials. | 


(i) Preliminary Cleanup.- Preliminary cleanup of foundations: 
will be paid for at the contract price per square for "Preliminary 
Cleanup During Rock Excavation", which price and payment shall constitute 
full compensation for furnishing all labor, equipment and materials 
and performing all work required for cleaning the surfaces and maine 
taining them in a cleaned condition during inspection. 
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5-01. SCOPE OF THE WORK.= The work covered by this section 
consists of furnishing all material and equipment and performing all 
labor for the manufacture, forming, transporting, placing, finishing, 
and curing of concrete in the structures included in these specifications. 


5-02. COMPOSITION.- (a) Concrete shall be composed of Portland 
cement, water, fine and coarse aggregate, and an ae admix- 
ture, 15 


or 


(b) Concrete shall be composed of Port lend-blast furnace 
slag cenent, water, fine and coarse aggregate, and an air-~entraining 
admixture, 


or 


(e) Conerete shall be composed of Portland cement and fly ash, 
water, fine and coarse aggregate, and an air-entraining admixture. 


5-03. QUALITY.- The concrete mixtrues will be designed by the 
Contracting Officer who will determine the required quality of the con- 
crete for the structures covered by these specifications. 


5-04.  CEMENT.- (a) General.e Cement shall be furnished in bulk 
except that cement necessary for finishing, grouting and patching may be 
packaged. Cement for use in exposed concrete shall have a uniform color. 


(b) Portland Cement,- Portland cement shall conform to Federal 
Specification SSeC-192d, "Cement, Port land, Type II, low alkali. . 


(e) Portland Blast Furnace Slag Cement.- Portland blast furnace 
slag cement shall conform to Federal Specification SSeC-00197a, "Cements, 


Portland, Blast-Furnace Slag," Type IS (MH) (MS). 


(d) Fly Ash.~ Fly ash shall conform to Corps of Engineers 
specification CRD-C262-57, Class F, except that the permissible amount 
retained when wet screened on the No. 325 (44 micron) sieve shall be a 
maximum of 15 percent. The use of fly ash will be limited to 25 per- 
cent by solid volume of the total cementing materials used in the mixture. 
The proportion of fly ash and Portland cement will be changed whenever 
such is necessary to maintain the standards of quality required by these 
specifications and to meet varying conditions thet may be . 
during construction, 


(e) Test Requirements,- Cementing materials will be sampled 
at the source and stored in sealed bins pending completion of testing and 
shipment. The term bins as here used means stationary (fixed) bins or 
silos which are permanently installed at the source or mill where the | 
material is produced, Cementing materials will also be sampled at the 
site of the work when determined necessary. All sampling and testing 
will be by and at the expense of the Government. No cementing material 


(e) ~. 
shal 1 be shipped until notice has been given that the test results are 
satisfactory, and all shipments will be made under the supervision of 
the Government. Cars, or other conveyances, will not be accepted at the 
site of the work unless received with all seals intact. If cementing 
materials are damaged in shipment, handling, or storage, they shall be 
promptly removed from the site of the work. Cementing materiais which 
have been in storage at the project site over four months shall not be 
used until retest proves it to be satisfactory. Fly ash will be sampled 
and tested in. accordance with Corps of Engineers Method CRD-C 263-57. 
Sampling will be done at the source of supply. Shipment will be made 
only af ter satisfactory 7-day test. W signee 

(£) Temperature of Cement. The temperature of the cementing ma- 
terials as delivered to storage at the a shell not exceed 150 de- 
grees P. r 0 TN 


ans station of Bulk Cementin Materiais. When bulk cement- 
ing BA: 8 dre not un rom primary carriers directly into wea- 
thertight hoppers at the batching plant; transportation from the rail- 
head, mill, or intermediate storage to the batching plant shall be ac- 
complished: in adequately designed weathertight trucks, conveyors, or 
other means which will protect the cementing materials completely from 
exposure ro moisture. . 


ch) Storage. Inmodiately upon receipt at the sith of the work, 
cementing materials.shall.be stored in dry, weathertight and properly - 
ventilated structures. All storage facilities shall be subject to ap- 
proval and shall be such as to permit easy access for inspection and 


identification. Storage shall be provided at the site for at laat 


2,500 barrels of cementing materials. Sufficient cementing materials 
shall be in storage to complete any lift of concrete started. In order 
that cementing materials may not become unduly aged after delivery, the 
Contractor shall use any cementing materials which has been stored at 
the site for 60 days or more before using cementing materials of lesser 
ages Separate facilities-shall be provided for unloading, transporting, 
storage, and handling. of pore Laaa cement and fly ash. 


(1) Source. The Se shall notify the 8 officer 
of the mill or mills from wich the cémenting materials will be ob- 
tained at least 45 days in advance of the time when concrete placing 
is expected to begin. If cementing materials are to be obtained from ` 
more than one source, the notification shall state the estimated ‘amount 
of . cement ing materiale to be . from ah ‘source and the proposed 
schedule oF l 8 i 


5-05. -A ADMIXTURE : @ Gisti. The NEPE 
admixture shall be any approved substance or - compound: which will produce 
entrained hir“ in ‘the concrete As hereinafter specified. The ‘ait-entrain- 
ing admixture shall be added. to the batch in solution in a portion of the 
mixing vater. This ‘solution shall be batched by means of a mechanical 
batcher capable of accurate measurement and in such a manner as will in- 
sure uniform distribution of the admixture: throughout * batch during 
the die mixing period. 
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(b) Tests.= The admixture proposed for use shall be 
selected 45 days in advance of the time concrete placing is started 
and the Contractor shall provide satisfactory facilities for the ready 
procurement of adequate test samples. All tests for the evaluation and 
approval of an admixture will be made by and at the expense of the 
Government. The suitability of an air-entraining cdmixture for use will 
be based on tests prescribed in, and shall meet the requirements of, 
Corps of Engineers Serial No. CRD-C 13-55. An aireentraining admixture 
which has been in storage at the project site for longer than 6 months . 
or which has been subjected to freezing shall not be uses verre retest 
proves it to be satisfactory. 


506. AGGREGATES.= (a) osition.< Fine aggregate shall con- 
sist of natural sand, manufactured sand, or a combination of natural 
and manufactured sands. Coarse aggregate shall consist of crushed stone. 


(b) Sources and Evaluation Testing.- Aggregates shall be 
produced from the approved sources listed in paragraph SC-19 or from 
another source if approved in accordance with paragraph 80-19 and the 
Technical Provisions herein. If the Contractor proposes to furnish 
aggregates from a source not previously approved, either as a single 
source material, or as a blending material for use in combination with 
approved coarse or fine aggregate, the Government will make such teste 
and other investigations as necessary to determine whether or not aggre- 
gates meeting the requirements of these specifications can be produced 
from the proposed source, either as a single source material, or as 
proposed for use in a designated blend. The tests to which the aggregate 
will be subjected will include specific gravity, absorption, Los Angeles 
abrasion, soundness in magnesium sulfate, petrographic analyses, freezing 
and thawing in concrete, alkali-aggregate reaction, organic impurities, 
and any other tests that are necessary to demonstrate that concrete of 
acceptable quality can be produced from the materials proposed. Only 
one such additional source will be tested at the Government's expense. 

A proposed source of aggregate will not be approved if the tests per- 

formed by the Contracting Officer indicate that the aggregate is of 

lower quality than that of the approved sources listed in paragraph 80-19 (a). 
Suitable samples for quality evaluation from a source not previously 
approved shall be taken under the supervision of the Contracting Officer 

in accordance with Corps of Engineers Serial No. CRD=C 100 and shall be 
delivered to the Waterways Experiment Station, Concrete Division, Jackson, 
Mississippi, within 15 days after date of notice to. proceed. 


(c) Samples for Mix Designs,- Samples of the aggregates, 
representative of the materials approved for use in the work, shall be 
taken under the supervision of the Contracting Officer in accordance 
with the Corps of Engineers Serial No. CRD-C 100 and delivered to the 
Waterways Experiment Station, Concrete Division, Jackson, Mississippi, 
by the Contractor at his expense at least 60 days in advance of the 
time when the placing of concrete is expected to begin. Mix design 
studies and tests will be made by the Government and at its expense, 
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(d) Production Sampling and Test ing. During construction, 
aggregates will be sampled as delivered to the mixer to determine 


compliance with specification provisions. The Contractor shall provide 
facilities as may be necessary for the ready procurement of represent - 
ative test samples. The Government will obtain and test such samples 
at ite expense using appropriate Corps of Engineers and ASTM test 
methods. Tests and analysis of aggregates at various stages in the 
processing and handling operations will be made at the discretion of 
the Contracting Officer. 


(e) Processed Aggregates.e Aggregates, as delivered to the 
mixers, shall consist of clean, hard, and uncoated particles. Where 
required, fines shall be removed from the coarse aggregates by adequate 
washing. The aggregates shall conform to the following specific 
requirements: 


(1) Grading.- a. Fine Aggregate.- The grading and 
uniformity of the fine aggregate shall conform to the following requiree 


ments as delivered to the mixers; 


Sieve Designation, U. S. Percentage by Weight 
Standard Square Mesh Passing 

No. 4 95=100 

No. 8 80-95 

No. 16 55-80 

No. 30 30-60 

No. 30 12-30 

No. 100 3-10 


In addition to the grading limits shown above, the fine aggregate, as 
delivered to the mixer, shall have a fineness modulus of not less than 
2.40 or more than 2.90. The grading of the fine aggregate shall also 
be controlled so that the fineness moduli of at least nine of ten test 
samples of the fine aggregate as delivered to the mixer shall not vary 
more than 0.15 from the average fineness modulus of all samples pre- 
viously taken. The fineness modulus shall be determined by dividing 
by 100, the sum of the cumulative percentages retained on U. S. Standard 
Sieves Nos. 4, 8, 16, 30, 50 and 100. At the option of the Contractor, 
fine aggregate may be separated into two or more sizes of classifi» 
‘cations, but the resulting combined sand shall be of uniform grading 
within the limits specified above. 


b. Coarse Aggregate.- The grading of the coarse 
aggregate within the separated size groups shall conform to the following 
requirements as delivered to the mixer: 
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Sieve Size Percent by Weight Pass Individual Sieves 
U. S. Standard No. 4 to 3/4 In. to 1-1/2 In. 


Square Mesh 3/4 In. 1-1/2 In. to 3 In. 
4 In. 100 
3 In. 90-100 
2 In. l ; 100 20-55 
11/2 In. 90-100 0-10 
1 In. 100 20-45 0-5 
3/4 In. 90-100 0-10 

3/8 In. 30-55 0-5 

No. 4 0-5 


(2) Particle Shape.~ The shape of the particles in the 
fine aggregate and in the coarse aggregate shall be generally spherical 
or cubical, The quantity of flat and elongated particles in the sep- 
arated size groups of coarse aggregate, as defined and determined by 
Corps of Engineers Serial No. CRD-C 119, shall not exceed 25 percent 
in any size group. 


(f) Storage.» Aggregates shall be stored at the site of the 
work in such manner as to prevent the inclusion of foreign materials in 
the concrete. Disposition of fine aggregate in storage and its removal 
therefrom shall be done in such a manner as to result in increasing 
the uniformity of the grading insofar as practical. The coarse aggre- 
gate shall be stored in individual stockpiles of the separate size 
groups listed in the table in paragraph 5-06(e)(1)b. Sufficient aggre- 
gate shall be maintained at the site et all times to permit continuous 
placement and completion of any lift of concrete started. 


(g) Moisture Control. - All fine aggregate and the smallest 
size group of the coarse aggregate shall remain in free draining storage 
at the site for at least 72 hours immediately prior to use. 


5-07. WATER. - Water used in mixing and curing concrete shall be 
fresh, clean, and free from injurious amounts of sewage, oil, acid, 
alkali, salts, or organic e as determined by Corps of e 
Serial No. CRD-C 400. 


oe 5-08. PROPORTIONING OF baat (a) Control.- The proportions 
of all material entering into the concrete shall be as directed. The 
proportions will be changed whenever such change is determined necessary 


to maintain the standard of quality required for the structures covered 


by these specifications and to meet the varying conditions encountered 
during construction, 


(b) Measurements.- All material entering into the concrete 


shall be mechanically measured by weight, except the air-entraining 
admixture which may be measured by volume. 
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(c) gement ing Materials Content.- If Portland cement is 
used alone, the cement content of the concrete for the various parts 
of the structures will range from an approximate minimum of 3 to an 
approximate maximum of 7 bags per cubic yard, depending on the size, 
type and gradation of aggregate used and on the structural requirements. 
If fly ash is used as a blend with Portland cement, the combined volume 
of Portland cement and fly ash will conform to the range in volume 
specified for Portland cement alone. The use of fly ash will be limited 
to a maximum of 25 percent by solid volume of the total cementing materials 
used in the mixture. 


(d) Aggregate Content.- The amount and maximum size of aggre- 
gate to be used in the various parts of the structure shall be as directed. 
Concrete mix2s will be designed to use the largest size and maximum 
amount of coarse aggregate available and placeable in the various parts 
of the structure. In general, the maximum size of coarse aggregate to 
be used in the various parts of the work will be in accordance with the 
following: 


DESIGNATED 
LOCATION LARGEST SIZE 

Mass concrete in Monoliths 1D through 
9D (See Note 1) 3 Inch 
Spillway piers; stilling basin (except 
baffles and end sill); approach walls; 
training walls 3 Inch 
Baffles and end sill of stilling 
basin; second pour concrete 14 Inch 
Parapet walls; operating house; service 
bridge deck 3/4 Inch 


NOTE 1. Concrete in the top 20 inches of the top lifts in Monoliths 1D, 
2D, 3D, 7D, 8D and 9D and concrete in the top 12 inches of the 
curved surfaces of the spillway weir shall have a maximum 
aggregate size of 1-1/2 inches to provide "Superior Concrete" 
as prescribed in paragraph 5-11(1). The smaller-aggregate 
concrete shall be placed integrally with the mass concrete. 


(e) Entrained-Air Content.=- The total calculated air content 
of that portion of the concrete containing aggregate smaller than the 
1-1/2 inch square mesh sieve shall be between 4 and 7 percent of the 
volume of the concrete based on measurements made on concrete immediately 
after discharge from the mixer. The quantity of air within this range 
shall be as directed and shall be changed whenever such change is deter- 
mined necessary to meet the varying conditions encountered during con- 
struction. 
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(£) Water content. The water content of all concrete 
mixtures will be the minimum necessary to properly place the mixture 
being used, 


5°09. BATCHING AND MIXING.- (a) Type.» The Contractor shall 
provide an automatic concrete plant (centralemixed only) with a 
capacity of at least 400 cubic yards in eight hours. The term "automatic" 
shall be defined as follows: 


(1) Batch weights set manually on mix selector, 
(2) Mixes changed automatically by mix selector. 
(3) Materials batched automatically. 


(b) Location.» The concrete plant shall be located at the 
site of the work on Government-owned property. 


(c) Arrangement.» An individual weigh bat cher shall be pro- 
vided for each material except the air-entraining admixture which may 
be batched by volume. The weigh batchers shall be arranged to permit 
the convenient addition or removal of material, The weigh batchers 
shall be so constructed and arranged that the sequence and timing of 
batcher discharge gates can be controlled to produce a ribboning and 
mixing of the aggregates and of the cement with the aggregates as the 
materials pass through the charging hopper into the mixer. A positive 
method must be provided to prevent cement overflow from the cement bin 
into the aggregate bins. The plant shall include provisions to facilitate 
the inspection of all operations at all times. Delivery of materials 
from the batching equipment shall be within the following limits of 
accuracy: 


Material Percent 
Cement 1 
Fly ash 1 
Water 1 
Aggregate emaller than 1-1/2 inch size 2 
Aggregate larger than l-1/2 inch size 3 
Air-entraining admixture 3 


(d) Scales. Adequate facilities shall be provided for the 
accurate measurement and control of each of the materials entering each 
batch of concrete. The accuracy of the weighing equipment shall con- 
form to the applicable requirements of Federal Specification AAA-S-121b, 
and amendment 1 thereto, "Scales, Weighing, General Specifications," 
for such equipment. The Contractor shall provide standard test weights 
and any other auxiliary equipment required for checking the operating 
performance of each scale or other measuring device. Periodic tests 
shall be made in the presence of a Government inspector in such a 
manner and at such intervals as may be directed. Upon completion of 
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check test and before further use of the indicating, recording or con- 
trol devices, the Contractor shall make such adjustments, repairs or 
replacements as may be required to secure satisfactory performance, 
Each weighing unit shall include a visible springless dial which shall 
indicate the scale load at all stages of the weig! ng operation or 
shall include a beam scale with a beam balance indicator which will 
show the scale in balance at zero load and at any beam setting. The 
indicator shall have an over and under travel equal to at least five 
percent of the capacity of the beam. The weigh-equipment shall be 
arranged so that the coricrete plant operator can conveniently observe 
the dials or indicators. 


(e) Inter locke. - (1) Batching controls shall be so inter- 
locked that a new batching cycle cannot be started until all batchers 


are complet ely empty. 


(2) The filling and discharge valves for the water 
batcher shall be so interlocked that the discharge valve cannot be 
opened before the filling valve is fully closed. The mechanism for 
delivering water to the mixers shall be such that leakage will not 
occur when the valves are closed. 


i (3) The air-entraining N dispenser shall be 
interlocked with the batching and discharging operation of the water 
so that the batching and discharging of the admixture will Re automatic, 


- (4) There shall be provided on each ulr an acceptable 
device to lock the discharge mechanism until the required mixing time 
has elapsed. 


(£) Moisture Control.= The plant shall be 8 of N 
adjustment to compensate for the varying moisture content of the aggre- 
gates and to change the weights of the materials being batched, 


(8) Recorder.= An accurate recorder shall be provided A 
shall conform to the following detailed requirements: | 


(1) The recording units shall be completely housed in 
a single cabinet which shall be capable of being locked. 


(2) The recorder shall produce a printed or autographic 
record on a single visible chart or tape of the weight of each of the 
materials as batched prior to delivery to the mixer and after the 
batchers have been discharged (return to zero reference). 


(3) The chart or tape shall be so marked that each batch 
may be permanently identified and so that variations in batch weights 
of each type of batch can be readily observed. l 


(4) The chart or tape shall show time of day at intervals 
of not more than 15 minutes. 
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(5) The recorded chart or tape shall become the 
property of the Government. 


(6) The recorder shall be placed in a position con- 
venient for observation by the concrete plart operator and the Government 
inspector. 


(h) Batch Counters.=- The plant shall include devices for 
automatically counting the total number of batches of all classes of 
concrete and the number of batches of each class of concrete. 


ban (i) Dispenser.- The plant shall include a device suitable © 
for proportioning an air-entraining admixture. The device shall be 
capable cf ready adjustment to permit varying the quantity of admixture 
to be batched. 


(J) Mixers.- Tilting type mixers will be required. The 
e shall be capable of combining the materials into a uniform 
mixture and of discharging this mixture without segregation. The 
mixing time for each batch after all solid materials are in the mixer 
drum, provided that all of the mixing water shall be introduced before 
one-fourth of the mixing time has elapsed, shall be as follows: 


Capacity of Mixer Mixing Time 
2 and 3 cubic yards 2 minutes 
4 cubic yards , , , 2-1/2 minutes l 


6 7. ts eb. eT Fe | ees í h ete. 


The ising periods specified are . on proper control of the 
speed of the rotation of the mixer and of the proper introduction of 
the materials into the mixer. The mixing time will be increased when ` `” 
such increase is necessary to secure the required uniformity and con- 
sistency of the concrete or when test samples of concrete taken from 
the front, center, and back of the mixer show a difference of more than 
ten percent in the sand-cement or vater - cement ratio. Mixers shall not 
be charged in excess of the capacity recommended by the manufacturer on 
the name plate. Excessive overemixing requiring additions of water will 
not be permitted. Should any mixer at any time produce unsatisfactory 
peaulte, its use shall be promptly discontinued until it’ is repaired, ic 


(k) Indicating and Signaling Devices:- There shall be pre- 
vided ini cat ias and signaling devices, utilizing both audible and 
visual mediums, for the control of identification of types or classes 
of concrete as they are mixed and discharged into buckets for transfer 
to the forms. Each type or class of concrete shall be visually identie 
fied by placing a colored tag or marker on the bucket as it leaves the 
mixing plant so that the concrete may be positively identified in the 
forms and placed in the structure in the desired position. Telephonic 
or other satisfactory means of rapid commmication between the mixing 
plant and the forms in which concrete is being placed shall be provided 
and made available for use by the inspectors in the mixing plant and 
forms. 
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(1) Trial Operation.- Not less than seven (7) days prior 
to commencement of concrete placing, a trial test of the batching and 
mixing plant shall be made in order to check operational efficiency, 
The number of full scale concrete batches required to be produced in 
trial runs shall not exceed twenty (20), and shall be proportioned as 
directed by the Contracting Officer. All concrete produced in these 
tests shall be used for purposes other than inclusion in structures 
covered by these specifications, or wasted. All deficiencies found in 
plant operation shall be corrected to the satisfaction of the Cone 
tracting Officer prior to start of concrete placing operations. No 
separate payment will be made to the Contractor for labor, or materials, 
required by provisions of this paragraph. 


ft) Sampling.» Suitable facilities shall be provided for 
readily ob-sining representative samples of aggregate from each of the 
weigh batchers for test purposes. Suitable facilities shall be provided 
for obtaining representative samples of concrete for uniformity tests. 
Sampling of fresh concrete shall conform to Corps of Engineers Specifi» 
cation CRD-C-4-57. All necessary platforms, tools and equipment for 
obtaining samples shall be furnished by the Contractor, 


(n) Laboratory Area.- There shall be provided in the plant 
on the weigh=batcher floor a satisfactory room to house the control 
testing equipment and to provide working space for the Government 
inspector, The size and arrangement of this room will be subject to 
approval. The Contractor shall provide utilities (electricity, air 
and water) as required for use in control testing. 


(o) Protection.=- The indicating, recording and control 
equipment shall be protected against exposure to dust and weather, 


5-10. CONVEYING.= Concrete shall be conveyed from mixer to forms 
as reapidly as practicable, by methods which will prevent segregation, 
or loss of ingredients. There shall be no vertical drop greater than 
five (5) feet except where suitable equipment is provided to prevent 
segregation and where specifically authorized. Belt conveyors, chutes, 
or other similar equipment will not be permitted for conveying concrete, 


5-11. PLACING.= (a) General.- Concrete shall be worked into 
the corners and angles of the forms and around all reinforcement and 
embedded items without permitting the material to segregate. Concrete 
shall be deposited as close as possible to its final position in the 
forms. Placing the concrete shall, as far as practicable, be done by 
means of bot tom dunp buckets. Only buckets designed to discharge air- 
entrained concrete of relatively dry consistency, which have been 
proven in service, shall be utilized. The design of the buckets shall 
be such that the ratio of the area of the clear gate opening or gate 
throat opening is not less than one-third (1/3) the area of the top 
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charging opening. The design of the bucket shall also provide means 
for positive regulation of the emount and rate of deposit of concrete 

in each dumping position. The depositing of concrete shall be 

regulated so that the concrete may be effectively compacted with a 
-minimum of lateral movement into horizontal layers approximately twenty 
(20) inches in thickness. Not more than four (4) cubic yards may be 
deposited in one pile for compaction. The surfaces of construction 
joints shall be kept continuously wet for at least twelve (12) hours 
immediately prior to placing concrete, Free water shall be removed 
prior to placement of mortar and additional concrete. All approximately 
horizontal surfaces shall be covered by a layer of mortar of the com- 
position directed. Concrete shall then be placed immediately upon the 
fresh mortar. All concrete placing equipment and methods shall be sub- 
ject to ap >:oval. Concrete placement will not be permitted when, in the 
„opinion of che Contracting Officer, weather conditions een proper 
placement and consolidation. l 


(b) Time Interval Beten Mixing and Placing,- Concrete 
shall be placed within thirty (30) sea after it- has been mixed, 


unless otherwise authorized. 


(c) Placing Temperature.» Seer whieh. deposited in the 
forms during cold weather, shall have a temperature of not less than 
40 degrees F nor more than 60 degrees F. Heating of the mixing water 
or aggregates will not be permitted until the temperature of the concrete 
has decreased to 45 degrees F. The materials shall. be free from ice, 
snow, and frozen lumps before entering the mixer. All methods and 
equipment shall be subject to approval. Adequate provisions shall be 
made to prevent concrete from freezing during. the curing period when 
concrete is placed in freezing temperatures. All concrete placed during 
warm weather shall be delivered to the forms at the coolest temperature 
„which is practicable and which in no case: shalt. 8 80° F. 


(d) Concrete on Rock Foundations. Rock surfaces upon which 
concrete is to be placed shall be clean, free from-oil, standing or 
running water, ice, mid, drumny rock, coatings, ‘debris, loose, semi- 
detached or unsound fragments. Faults or seams shall. be cleaned to a 
satisfactory depth and to firm rock on the sides. Immediately before 
concrete is placed, all rock surfaces shall be prepared as specified in 
paragraph 4-03. All devices necessary to produce à foundation free of 
running or standing water shall be installed by the Contractor and 
securely fastened in place so as to prevent their being jarred loose by 
concrete placement. All rock surfaces shall be kept continuously wet 
for at least twenty-four (24) hours immediately prior to placing con- 
crete thereon. All foundation surfaces, except vertical cuts, shall be 
covered immediately before the concrete is aia wach a layer of mortar 
of the composition directed. D 


(e) Lifts in Concrete.= The depth of concrete placed in each 
lift will be as shown on the drawings or specified herein. All concrete 
shall be deposited in approximately horizontal layers. about twenty (20) 
inches in thickness unless otherwise specifically. authorized or directed. 
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The placement shall be carried on at such a rate that the formation 

of cold joints will be prevented. Where minimum dimensions are shown 

on the drawings between indicated lift lines and the assumed foundation, 
lift lines shall be limited to maximum heights of 5 feet and minimum 
heights of 2-1/2 feet. Such lift lines shall be located as directed by 
the Contracting Officer after the actual foundation elevations have 

been determined in the field, The maximum differential in height between 
adjacent monoliths, during placement, shall not exceed 20 feet. Slabs 
shall be placed in one lift unless otherwise authorized or directed. 
Lifts in the operating house shall be as shown on the drawings. A 
minimum of 96 hours shall elapse between the placing of each successive 

5 foot lift and a minimum of 48-hours between successive 2-1 / 2 foot lifts. 


(2) Vibration of concrete. Concrete shall be compacted with 
mechanical vibrating equipment supplemented by handspading and tamping. 
In no case shall vibrators be used to transport concrete inside the 
forms. The vibrating equipment shall be of the internal type and shall 
at all times be adequate in number of units and power of each unit to 
properly consolidate all concrete. Form or surface vibrators shall not 
be used unless specifically approved. Internal vibrators shall maintain 
a speed of not less than 6,000 impulses per minute when submerged in the 
concrete. The intensity (amplitude) of vibration shall be sufficient 
to produce satisfactory consolidation. The duration of vibration shall 
be limited to that necessary to produce satisfactory consolidation. The 
manipulation of the concrete adjacent to the surface of a lift in con- 
nection with completing lift placement shall be the minimum necessary 
to produce the required consolidation. Excessive eurface working will 
not be permitted. Cobbles protruding from the surface of the lift 
shall be "walked down" into the mass during the initial vibrating 
operations. 


(g) Placing Concrete Through Reinforcement,- In placing con- 


crete through reinforcement, care shall be taken that no segregation of 
the coarse aggregate occurs. On the bottom of beams and slabs, where 
the congestion of steel near the forms makes placing difficult, a layer 
of mortar of the composition directed shall be first deposited to cover 
the surface to a depth of approximately one (1) inch. 


(h) Placing Concrete in Weir Crest.» The unformed portion 
of the curved weir crest which is to be finished shall be carried 


slightly above grade and struck off to grade by accurately screeding. 
Screeding may be accomplished by semi-mechanical devices or by a 
mechanical screed which consolidates and screeds the surface in one 
operation. Ribs embedded in the fresh concrete as guides for screeds 
will not be permitted. 


(i) Placing Mass Concrete.- Three types of mass concrete 
will be required, interior concrete, exterior concrete and superior 
concrete. Superior concrete" shall conform to and be placed as pro- 
vided for the superior quality concrete specified in Note 1 of paragraph 
5-08(d). Exterior Concrete" will have a higher cement content than 
the interior concrete and shall be placed at all exterior faces to a 
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thickness of from 5 to 6 feet except that at those faces where 
“superior concrete" is required, the thiclmess of the “exterior 
concrete" shall be reduced by the thickness occupied by the "superior 
concrete", The remaining portions of the mass concrete shall consist 
of "Interior Concrete“. 


5-12. CONSTRUCTION JOINT TREATMENT.=- (a) General.» As a lift 
is completed, the top surface shall be immediately and carefully pro- 
tected from any condition that will adversely affect the hardening of 
the concrete. V-=joints (chamfers) shall be provided at lift lines 
where specified hereinafter. 


(h) Cleaning.» Horizontal construction joints on lifts with 
relativel- open and accessible surfaces shall be prepared for receiving 
the next iift by cleaning with either wet sandblasting or by airewater 
cutting; however, approved wet sandblasting equipment shall be provided. 
If the surface of a lift is congested with reinforcing steel, is relat- 
ively inaccessible, or, if for any other reason it is considered unde- 
sirable to disturb the surface of a lift before it has hardened, surface 
cutting by means of air=-water jets will not be permitted and the use of 
wet sandblasting will be required. 


(1) AtreWater Cutting.- Airewater cutting of a con- 
struction joint shall be performed at the proper time. The surface shall 
be cut with a high-pressure airewater jet to remove all laitance and to 
expose clean, sound aggregate, but not so as to undercut the edges of 
the larger particles of aggregate. The air pressure used in the jet 
shall be one-hundred (100) p.s.i. plus or minus ten (10) p.s.i. and the 
water pressure shall be just sufficient to bring the water into effective 
influence of the air pressure. After cutting, the surface shall be 
washed and rinsed as long as there is any trace of cloudiness of the 
wash water. The surface shall again be washed with an air-water jet 
just prior to placing the succeeding lift. Where necessary to remove 
accumulated laitance, coatings, stains, debris, and other foreign 
material, wet sandblasting will be required immediately before placing 
the next lift to supplement aſr- vater cutting. 


(2) Wet Sandblasting.- When employed in the preparation 
of construction joints, wet sandblasting shall be performed immediately 


before placing the following or adjacent lift. The operation shall be 
continued until all unsatisfactory concrete, and all laitance, coatings, 
stains, debris, and other foreign materials are removed. The surface 
of the concrete shall then be washed thoroughly to remove all loose 
material. 


(3) Waste Disposa e* The method used in disposing of 
waste water employed in cutting, washing and rinsing of concrete sur- 
faces shall be such that the waste water does not stain, discolor, or 
affect exposed surfaces of the structures. Methods of disposal will 
be subject to approval. 
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5-13. EXPANSION, CONTRACTION (MONOLITH), AND CONSTRUCTION 


JOINTS.- (a) General.- Joints shall be provided at the locations 
Indicated on the drawings and according to the details shown or. as 
otherwise approved. The methods and materials used shall be subject 
to approval, and the materials shall conform to the requirements 
specified herein. In no case shall any fixed metal, embedded in cone 
crete, be continous through an expansion or contraction (monolith) 
joint. 


(b) Premolded Expansion Joint Filler.- Where joints are 
indicated to have premolded expansion joint material, the joint face 


shall first be ‘covered with a trowel coat of bituminous cement. Onto 
this coat of bituminous cement the premolded joint material shall be 
applied, then the exposed face of the premolded joint filler shall be 
given a trcwel coat of bituminous cement. This coating of bituminous 
cement shall be applied at least twenty-four (24) hours prior to the 
time that concrete is placed against it, unless otherwise approved by 
the Contracting Officer. All premolded joint filler shall be of the 
non-extruding type conforming to the requirements of AASHO Standard 
Specification M 153-54, "Preformed Expansion Joint Filler for Contracte", 
Types I or III. Bituminous cement shall conform to the requirements of 
Federal Specification 88-C-153, "Cement; Bituminous Plastic", Type II. 
Where indicated, joints with premolded filler shall be sealed with a 
hot poured bituminous sealer conforming to Federal Specification SS-8-164, 
"Sealer; Hot Poured Type, for Joints in Concrete", and Amendment No. 1. 
Premolded joint filier shall be placed over the expansion joints on the 
landside faces of the approach and training walls prior to pesing of 
backfill. 


(c) Joint Sealer.= Joint aaie shall be placed in expansion 
or open joints where shown on the drawings. The joint sealer shall be 
a eelf-curing, two component compound manufactured with polysulfide 
liquid polymers, and especially designed for sealing vertical and hori- 
zontal concrete and masonry joints. Color shall be gray. The joint 
sealer shall be appiiee in accordance: with the manufacturer 8 recom 
mendations. 


(d) Joint Finish.- Joints on exposed faces, where the 
drawings do not require V-grooves, will require special treatment. 
These joints shall be formed with smooth, straight hardwood strips to 
produce an edge that will give a joint that is straight, smooth and in 
one plane. Light rubbing may be required to insure the smooth N 
desired across sehe joint. 


(e) — . of polyvinylchloride (PVC) 
shall be installed in joints as shown on the drawings or as otherwise 
directed. The type of material, location, dimensions, and method of 
installation shall be as shown on the drawings and as required in 
paragraph 8-35. 
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(1) Splices.- Splices in the continuity or at the „ 
intersections of runs of PVC waterstops shall be performed by heat seat 
sealing the adjacent surfaces in accordance with the supplier's recom= 
mendations. A thermostatically controlled electric source of heat 
shall be used to make all splices. The correct temperature at which 5 
splices should be made will differ with the material concerned but P 
should be sufficient to melt but not char the plastic. All splices 
shall be neat with the ends of the joined materials in true alinement. 
A temporary shop and bench will be provided at the site of the instal- 
lation and in every possible instance splices will be made on the bench 
in the shop. All intersection splices will be prefabricated at the 
manufacturer's plant or on the bench in the field shop. A miter-box 
guide and portable power saw shall be provided and used to cut the ends 
to be joined to insure good alinement and contact between joined sur- 
faces. Atier splicing, a remolding iron with ribs and corrugations to.. 
match the pattern of the waterstop shall be used to re- form the ribs at 
the splice, The continuity of the characteristic members of the cross 
sections of the waterstop design (ribs, tubular center axis, protrusions, ; 
and the like) shall be maintained across the splice. In order to elimi- 
mate faulty installation that may result in joint leakage, particular 

care shall be taken to see that the waterstops are correctly positioned 
during installation. The bottom of each waterstop shall be embedded in 
firm rock as detailed on the drawings. At steps in the foundation, the 
sides of waterstops shall be embedded in the rock as shown or directed. 
All waterstops shall be installed so as to form a continuous watertight 
diaphragm in each joint. Adequate provision shall be made to support 

and completely protect the vaters tops during the progress of the work. 

The Contractor shall replace or repair, at his expense, any waterstops 
punctured or otherwise damaged before final acceptance of the work. ce 
Maximum density and imperviousness of the concrete shall be insured bj 
thorough working of the concrete to be used in the vicinity of all joints». 
Suitable guards shall be provided to protect exposed projecting edges 

and ends of partially embedded waterstops from mechanical damage during 
periods of low temperature when concrete placement has been discontinued. | 


5-14. FINISHING.» (a) general. Immediately after removal of 
forms, all unsightly ridges or lips shall be removed and undesirable 
local bulging on the surfaces to be permanently exposed shall be 5 
remedied. Excessive rubbing of formed surfaces will not be permitted. 
Voids and holes left by the removal of tie rods in ali permanently 
exposed surfaces and surfaces to be exposed to water shall be reamed í 
and completely filled with dry-patching mortar (preshrunk) mixed in 
the proportions directed, The cement used in the mortar shall be a : 
blend of Portland cement and white Port land cement properly proportioned . 
so that the final color of the cured mortar will be the same as the 
color of the surrounding concrete. Defective concrete shall be repaired 
by cutting out the unsatisfactory material and placing new concrete 
which shall be secured with keys, dovetails or anchors. Concrete for 
patching shall be drier than the usual mixture and shall be thoroughly 
tamped into place. All finishing, filling of voids and tie-rod holes 
and patching of exposed surfaces shall be performed immediately after 
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the forms are removed, unless othervise authorized or directed. 

All unformed surfaces of concrete that are not to be covered by 
additional concrete or backfill, shall have a wood float finish 

unless a steel trowel finish is specified, without additional mortar 

and shall be true to elevation as shown on the drevings. Care shall 

be taken to see that all free water which has accumulated at the sur- 
face is removed before making any finish. Other surfaces shall be 
brought to the specified elevation and left true and regular. Where 
indicated on the drawings, joints shall be carefully made with a jointing 
tool, Every precaution shall be taken by the Contractor to protect 
finished surfaces from stains or abrasions. Surfaces or edges likely 

to be injured during the construction period shall be properly protected. 


(+) Unformed Surfaces.- All unformed surfaces shall be given 
a wood float finish, except where otherwise specified. The weir crest 
and stilling basin shall be given a wood float finish. Wood floating 
shall be started as soon as the screeded surface has stiffened suffici- 
ently to permit floating and shall be the minimum necessary to produce 
a surface that is free from screed marks and is uniform in texture. 
Floating may be performed by use of hand or poweredriven equipment. 
Where a steel-trowel finish is specified, troweling shall be performed 
as soon as the floated surface has hardened sufficiently to prevent an 
excess of fine material from being drawn to the surface. Steel troweling 
shall be performed with firm pressure to produce a dense, uniform sur- 
face, free from blemishes and trowel marks. Surfaces shall be sloped 
for drainage where shown on the drawings or directed. 


(1) Operating House Floors and Stairs.- Floors in the 


Operating House at elevations 467.0 and 476.67 and connecting stairs 
(treads, risers, and landings) shall be of monolithic construction with 
integrally bonded, colored, abrasion resistant, surface hardener, steel- 
troweled to a hard, dense, smooth surface free from blemishes. The sur- 
face hardener used shall be a commercially proportioned mixture of 
cement, nonemetallic aggregate, and chrome green coloring pigment, 
delivered in sealed containers ready for use. The surface hardener 
shall be applied by the dust- coat method while the concrete is still 

in a plastic condition, floated, and steel troweled, all in strict 
accordance with manufacturer's recommendations, as to type, amount, 

and application procedures for medium service floors. Not longer than 
twelve hours after final troweling has been completed the floor surfaces 
shall be waxed with a pigmented wax of the same color manufactured by 
the seme company as the surface hardener employed. Completed floor and 
stair surfaces shall be completely protected from all marring, or 
staining during construction, by covering with suitable paper and ply- 
wood, or prestboard covering held securely in place and properly maine 
tained, 


(c) Burlap-Drag Finishing.- Bur lap-drag finish shall be 
given to the roadway surfaces of the dam. When most of the water glaze 
or sheen has disappeared and before the concrete becomes non-platic, 
the surface of the pavement shall be dragged longitudinally in the 
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direction of the concrete placement, with a multiple-ply burlap drag 
at least 3 feet in width and equal in length to the width of the slab. 
The leading transverse edge of the drag shall be securely fastened to 


a traveling bridge, leaving at least one foot of burlap adjacent to 
the rear edge in contact with the pavement. The dzag shall be operated 
«with the burlap moist and shall be cleaned and changed as required. 


The dragging shall be carefully done 60 as to produce a finished sur- 
face having a fine granular or sandy texture without leaving disfiguring 


„ Marks, The surface of the pavement at joint edges shall be dragged as 


necessary with a small hand-operated drag following edge tooling. No 
tool marks of any kind shall be present on the finished surface. After 
burlap dragging has been completed, the edges of slabs along the forms 
and at the joints, where indicated or directed, shall be carefully 
finished vith an edging tool to form a smocth rounded surface of the 


required radius. Prior to edging, any soupy mortar along the édges and 


any areas without sufficient mortar for obtaining good solid edges shall 


_ be removed and filled solidly with concrete of correct proportions. and 


dons ist ency. Tool marks shall be eliminated, and the edges shall be 


emooth and true to line. After removal of forms, any . or honey- 
. areas shall be patched as directed. 


(d) Surface Irregularities.» Surface irregularities of 
either a floated or troweled finish shall not exceed one-quarter (1/4) 
inch as e with a ten (10) foot template. 


5-15, CURING AND PROTECTION.= (a) General.=- All concrete shall 


be cured for a period of not less than fourteen (14) consecutive days 
by an approved method, or combination of methods except where fly ash 


is used concrete shall be cured not less than 21 consecutive days. The. 


Contractor shall have all equipment needed for adequate curing and pro- 
tection of the concrete on hand and ready to.install before actual con- 


crete placement begins, The curing medium and method, or the combination: 


of mediums and methods, used shall be approved in writing. The curing 
medium shall be applied so as to prevent loss of moisture from the con- 
crete for the duration of the entire curing period. Unhardened concrete 
shall be ptotected from heavy rains and flowing water. All concrete 
shall be adequately protected from damage. No fire or excessive heat 
shall be permitted near or in direct contact with concrete at any time. 
All galleries, conduits, and other formed openings through the concrete 
shall be closed during the entire curing period. 


(b) Moist gur ing.— All concrete herein shall be moistecured 


by maintaining all surfaces continuously (not periodically) wet for the. 
duration of the entire curing period, Water for curing shall be clean 
and free from any elements which will cause staining or discoloration 


of the concrete, The source of the curing water shall be approved in 


writing. Any stains on exposed surfaces resulting from water curing . 
shall be removed to the satisfaction of the Contracting Officer. Where 
forms of wood lagging are used and left in place during curing, the 
lagging shall be kept wet at all times. Horizontal construction joints 
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and finished horizontal surfaces cured with sand shall be covered 
with a minimum uniform thickness of two (2) inches of sand which shall 
be kept continuously saturated during the entire curing period. All 
concrete shall be protected from the direct rays of the sun during the 
first three (3) days of the curing period. . Curing of concrete with 
Class "A" finish shall be done by completely covering with two-ply 
burlap, ae or similar material and kept wet for the entire curing 
period, 


(c) Cold leather. - The air and forms in contact with the 
concrete shall be maintained at temperatures above forty (40) degrees 
for at least the first five (5) days and at a temperature above freezing 
for the remainder of the specified curing period. The temperature pro- 
tection eqi.:pment, the curing water and the removal of forms shall be 
handled in such a manner that the surface concrete will not be subjected 
to a temperature differential of more than 250 degrees F., as determined 
by observacion of ambient and concrete surface temperatures indicated 
by suitable thermometers, furnished by the Government and installed 
outside of the concrete and two (2) inches inside the surface of the 
concrete, The installation of the thermometers shall be made by the 
Contractor at such locations as may be directed. 


(d) Special Protection of Concrete Surfaces on Massive 
Monoliths.= When the regular periodic placement of successive lifts 


in a monolith is interrupted and the top of a lift is to be exposed for 
more than 15 days; or when bulkhead faces of monoliths are to be exposed 
for more than 10 days during the months of November through March, both 
inclusive, the surfaces shall be protected by the application of suitable 
insulation. The insulation shall remain in place until the surface being 
protected is to be covered with the next lift of concrete or by concrete 
in an adjacent monolith. Protection for bulkhead faces shall consist of 
a material having the equivalent insulating value of 3-1/2 inch lumber, 
Equivalent protection shall be provided for the top surfaces of lifts. 
The insulation shall be maintained in such a condition that the ine 
sulating value of the material will remain equal to that apectites 

above during the period of protection. 


5216. FORMS AND FORMED SURFACES.» (a) General.- Forms shall 
be true to line and grade within allowable tolerances for concrete 
surfaces, mortartight and sufficiently rigid to prevent objectionable 
deformation under load. Where forms for continuous surfaces are placed 
in successive unite, care shall be taken to fit the forms over the com- 
pleted surface so as to obtain accurate alinement of the surface and 
to prevent leakage of mortar. Responsibility for their adequacy shall 
rest with the Contractor; however, the type, shape, size, quality, and 
strength of all materials of which the forms are made shall be subject 
to specific approval. Forms for the sluice room ceiling shall be 
designed for a load of 1,000 pounds per square foot with the allowable 
deflection at any point limited to 3/32 inch. The forms shall remain 
in place until the concrete to elevation 430 has been in place at least 
3 days. Bolts and rods used for internal ties shall be so arranged, that 
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when the forms are removed, metal will be not less then two (2) inches 
from any concrete surface. Wire ties will not be permitted where the 
concrete surface will be exposed to weathering and where discoloration 
will be objectionable. All forms shall be so constructed that they can 
be removed without damaging the concrete, All ex »csed edges and external 
corners shall be chamfered as indicated on the drawings or as directed 
by the Contracting Officer, and shall provide a neat and uniform appear- 
ance, Form sheathing or lagging shall be horizontal or vertical unless 
otherwise approved by the Contracting Officer. Except at joints between 
monoliths and where shown otherwise on the drawings or directed, v- 
joints shall be provided at lift lines in accordance with the following 
schedule; 


SCHEDULE OF V-JOINTS 


LOCATION LIMITS OF V-JOINTS (INCL.) 
Approach walls = spillway faces only El. 430 to top 
Monoliths 1D and 9D El. 456 to top 
Monoliths 2D and 8D El. 441 to top 
Monoliths 4D through 6D: 
Upstream of gate seals El. 430 to top 
Downstream of gate seals (except weir) El. 410 to top 


Monoliths 3D and 7D: 
Riverside face upstream of gate seal 


and upstream face (except weir) El. 430 to top 
Riverside face downstream of gate 

seal El. 410 to top 
Downstream face (except weir) El. 441 to top 


Landside face El. 435 to top 


Training walls: 
Monoliths 1T through 4T and Monoliths 


7T through 10T = spillway faces only El. 410 to El. 435 
Monoliths 5T, 6T, 11T and 12T: 

Spillway face El. 410 to El. 435 

Landside face El. 415 to El. 435 


V-Joints shall be made by forming l-inch chamfers on each side of the 
lift lines. Where noted on the drawing, dummy grooves matching the 
V-joints shall be provided. 


(b) Surface Finish Reguirements.- The class of finish re- 
quired for the various surfaces of the structures shall be as specified. 
Allowable irregularities are designated "abrupt" and "gradual" for 
purposes of providing tolerances. Offsets resulting from displaced, 
misplaced or mismatched forms, or sheathing, or by loose knots in 
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. or other lle idee ateste, shall be considered’: "abrupt" 
irregularities. Irregularities resulting from warping, unplaneness, 
and similar uniform variations from planeness, or true curvature, shall 
be considered "gradual" irregularities, "Gradual" irregularities will 
be checked for conformance with the prescribed tolcrances by means of 
fiveefoot templates composed of a straight edge for plane surfaces, or 
a "shaped" template for curved and warped surfaces. The requirements 
for the classes of finish and for the types of form materiale permitted 
for each class for the various surfaces of the structures shall be as 
indicated below: 


(1) Class "A" Finish.- Class "A" finish shall be used 
for all exterior walls and for all interior walls and ceilings of the 
Operating F2ise above elevation 467.0 and for the parapet walls. The 
forms shall be accurately constructed to close dimension tolerances, 
free of imperfections which would be molded into the surfaces when 
concrete is placed, The sheathing shall be composed of well matched 
tight fitting uniform width tongue and groove lumber, Plywood as specified 
for Class "B" finish may be used. The tongue and groove lumber shall be 
No. 1 common or better. Steel sheathing or lining will not be permitted. 
There shall be no visible offsets, bulges, or misalinement. Forms, when. 
reused, shall be cleaned, tightly set and securely anchored to prevent 
grout leaks. The finished concrete surface, after removal of forms, 
shall meet the following tolerances: Maximum "Abrupt" irregularities 
FPE not exceed ie inch; "Gradual" irregularities shall not exceed 
1/4 inch. 


(2) Class "B" Finish.- Clase B“ finish shail be given 
to the following surfaces: pe ent 


2. Walls and ceilings of stairway to sluice room, 
access shaft to sluice room, and surfaces of the sluice room. 


b. All concrete surfaces within the limits of V- 
joints (see schedule of V-joints, paragraph 5-16(a)). 


e. Baffles and end sill of stilling basin. 


d. Surfaces subjected to movement of water. 

The sheathing shall be tongue and groove lumber, shiplap, plywood, con- 
crete form board or steel. Steel lining on wood lagging will not be 
permitted, Tongue and groove and shiplap when used shall be No. 1 
common or better. Plywood shall be Grade BeB, concrete form interior, 
or better, as described in the commercial standards of the Douglas Fir 
Plywood Association, Wood lagging for curved or warped surfaces shall 
be composed of splines of lumber conforming to the American Lumber 
Standards for No. 1 boards, which can be bent to the required shape withe 
out splitting or cracking to form a smooth tight form. Where necessary, 
laminated forms shall be sanded to meet required tolerances in surface 
irregularities and to obtain the required shape. The finished concrete 
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surface, after removal of forms, shall meet the following tolerances: 
"Abrupt" irregularities shall not exceed 1/4 inch for irregularities ` 
parallel to the direction of flow of water, nor 1/8 inch for irregu- 
larities not parallel to the direction of flow of water; "Gradual" 
re shall not exceed 1/4 inch in five (5) feet. 

(3) Class "D" Finish.- Class "D" finish shall be given ` ï 
to concrete surfaces below the V-joint limits for their respective sur- 
faces, with the exception of surfaces subject to movement of water (see 
schedule of Vajoints, paragraph 5=16(a)). Form sheathing may be of any 
material that can be constructed mortar tight. 'Gradual" and "Abrupt" 
irregularities shall not exceed one (1) saah 


(c). Construction Tolerances,» Variation in Ali t Stade 
and dimensions of the structures from the established alinement, ane 
grade and dimensions shown on the drawings shall be within the tolerances 
specified in the following tables: 


CONSTRUCTION TOLERANCES FOR REINFORCED CONCRETE CONSTRUCTION 


(1) Variation from the plumb: In 10 feet I/ inch 
2. In the lines and surfaces In any story or 20 

of columns, .piers,. walls, . , feet maximum... . . . 3/8 inch 

and in arrises .` - mn 40 feet or 4 inch 


b. For exposed corner cole In any bay or 20 
umns; control-joint -. © feet maximum... . « « 1/4 inch 
grooves, and other con- 


icuous lines . .. In 40 feet or more , „ . 1/2 inch’ ` 
(2) Variation from the level or 2 


from the grades indicated In 10 feet « 1/4 inch 
on the drawings In any bay or 20 
a. In floor, ceilings, feet maximum ... . he inch 
soffits, and in arrises In 40 feet or more 3/4 inch 
2. For exposed lintels, „ ge Te 
` Bills, and other cone In any bay or 20 
api cuous I ines feet maximum =... è 174 inch! 
l In 40 feet or more - 1/2 inch 
(3) Variations of the linear . 
building lines from o In any bay or 20 ie 
established position in feet maximum .. . > > 1/2 inch 
plan and related position In 40 feet or more ... I inch 


of walls and partitiong _ — . ——— EE 

(4) Variation in the sizes. and 2%) E 
locations of sleeves, floor , 
openings, and wall openings oeoee ee 0 © o © © „„ ooo 1/4 inch 


(5) Variation in cross-sectional 


dimensions of columns and Minas. 17⁴ inch 
beams and in the thickness Plus. 1/2 inch 
of slabs and walls . 


(6) Variation in steps: ; Rise e 


a. Ina flight of stairs Tread 1/8 inch 
b. In consecutive steps — Rise eeose 1/16 inch 
5 Tread . 2. ee l 1/8 inch 
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CONSTRUCTION TOLERANCES FOR MASS CONCRETE STRUCTURES 


(1) All structures: 
a. Variation of the con- 
structed linear out- In 20 feet o o © © 1/2 inch 
line from established In 40 feet 5% inch 
position in plan 


E. Variation of dimensions 


to individual structure In 80 feet or more, 1-1/4 inches 
features from established In buried construction, twice 
positions the above amounts 


(2) Variation from the plumb, from 
the s:.-cified batter, or from 


the curved surfaces of all .. In 10 feet 17/2 inch 
structures, including the In 20 feet e e o o o o o 3/4 inch 
lines and surfaces of columns, In 40 feet or more .. . l-1/4 inch 
walls, piers, ogee sections, In buried construction, 


vertical joint grooves, and twice the above amounts 

visible arrises —— . 
(3) Footings for columns, piers, 

walls, buttresses, and similar 


members: . ae 4 

2. Variation of dimensions Hinuis l 1/2 inch 
in plan Plus 3 2 Inches 

E. Misplacement or 2 percent of footing width 
eccentricity in the direction of mis- . 


placement but not more 
5 than . . n 2 inches 


£. Reduction in 
thickness 5 percent of specified thickness 


CONSTRUCTION TOLERANCE FOR PLACING REINFORCING STEEL 


(1) a. Variation of protective With Z-inch cover... . 1/4 inch 


covering With 3-inch cover, up _. e 1/2 inch 
b. Variation from indicated eeo ees 


Spacing e os: 36-8 oo linch 


(d) Coating.= Forms for exposed aurfaces shall be coated with 
an approved nonstaining form oil which shall be applied shortly before 
the concrete is plaċed, After oiling, surplus oil on the form surfaces 
and any oil on the reinforcing steel or other surfaces requiring. bond 
with the concrete shall be removed. Forms for unexposed surfaces may 
be thoroughly wétted in lieu of oiling immediately before the placing 
of concrete, extept that in freezing weather oil shall be used. 


(e) Removal.» ‘Forms shall not be removed without approval, 
and all removal shall be accomplished in a manner which will prevent 
injury to the concrete. Forms shall not be removed before the ex- 
piration of the minimum time indicated below, except as otherwise directed 
or specifically specified or authorized, 
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Atches, including roofs 144 hr 


Beams and decketype slabs 144 hr 
Columns and walls (lifts 15 ft. and under) 24 hr 
Columns and walls (lifts over 15 ft.) 48 hr 
Mass concrete (face) 36 hr 
Mass concrete (bulkhead) 48 hr 


When conditions on the work are such as to justify the requirement, 
forms will be required to remain in place for longer periods, 


5-17. FURNISHING AND PLACING STEEL REINFORCEMENT.- (a) General,- 
The Contractor shall furnish, cut, bend, and place all steel reinforce- 
ment as indicated on the drawings or otherwise required. All reinforce- 
ment shal! be, when surrounding concrete is placed, free from loose, 
flaky rust and scale, and free from oil, grease or other coating which 
might destroy or reduce its bond with the concrete. All placing shall 
be in accordance with detailed bar list and placing drawings prepared 
by the Contractor in accordance with paragraph SC-04 and approved by 
the Contracting Officer. These drawings shall clearly show all rein- 
forcing splices, anchor bars, location of construction joints and other 

pertinent details,- 


(b) 1 and oe Steel reinforcement shall be mill 
bent, except that field bending will be permitted on intermediate grade 
billet steel bars. Except as otherwise authorized by the Contracting 
Officer, all bending shall be in accordance with the standards shown 
on the drawings and by approved machine methods. 


(c) Quality.- The steel reinforcement shall conform to the 
requirements of Section 8, "Metals, Miscellaneous Materials and Standard 
Articles", 


(d) Spacing of Bars.= The spacing of bars shall be as 
shown or noted on the drawings or as directed. ö 


(e) Relation of Bars to Concrete Surfaces,- The minimum 
cover for all main reinforcement shall conform to the dimensions and 
notes shown on the drawings. 


(£) Splicing,- ` Splices in reinforcement shall be as shown 
on the drawings, except tbat additional convenience splices may be made 
at such locations as required by the Contractor's construction methods, 
provided such locations and splice details are approved by the Contracting 
Officer, Lapped ends of bars may be placed in contact and securely wired 
or may be separated sufficiently to permit the embedment of the entire 
surface of each bar in concrete, Butt-welding of bars, in lieu of 
lapping, will be permitted except where hard grade steel, rail steel, 
or cold worked steel is used. All welds shall develop the full strength 
of the smaller bar. Lap welding of bar splices will not be permitted, 
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(80 8 Supports. — All reinforcement shall be secured in 
place by use of metal or concrete supports, spacers or ties, as 
approved. Such supporte shall be of sufficient strength to maintain 
the reinforcement in place throughout the concreting operation. ‘The 
supports shall be used in such manner that they will not be exposed 
or contribute in any way to the discoloration or deterioration of the 
concrete, Reinforcing shall be tied at each intersection. 


5-18. EMBEDDED ITEMS.= (a) Seneral.- Before placing concrete, ` 
care shall be taken to determine that all embedded items are firmly. 
and securely fastened in place as indicated on the drawings, or 
required. Embedded items shall be free of oil and other foreign 
matter such as loose coatings of rust, paint, and scale. The embedding’ 
of wood in concrete will be permitted only when specifically authorized 
or directed, Any air or water lines or other materiale embedded in 
structures, as authorized construction expedients, shall conform to 
the above requirements, and upon . of their use shall be back- 
filled with concrete. 7 


1 (b) Item Drawings.» The: Contractor shall submit drawings 
showing complete descriptions of all embedded items to be placed in 
each concrete lift in accordance with paragraph SC-04, at least fifteen . 
(15) days in advance of concrete placing. 


5°19. FURNISHING AND PLACING ANCHOR BARS.= (a) General.» The 
Contractor shall furnish, cut, and place all anchor bars required to 
anchor the concrete spillway stilling basin and training walls to the 
rock surfaces, as shown on the drawings. 


(b) Quality.- The steel anchor bare shall conform to the 
requirements of ASTM Specification A408-58T, "Special Large Size De- 
formed Billet-Steel Bars for Concrete Reinforcement", 


(e) Drilling,» Sixeinch diameter holes for anchor bars 
shall be drilled at the locations and to the depthe indicated on the 
drawings or as directed by the Contracting Officer. The holes shall 
be drilled by percussion-type wagon drilla, or at the Contractor's 
option, rotary drilling equipment may be used. All holes shall be 
thoroughly cleaned by flushing with water and shall be dry prior to 
placing grout. 


(d) Grout.= Grout or mortar shall consist of a mixture of 
portland cement: and sand with sufficient water added to secure proper 
consistency so as to provide a strength not less than 2,000 pounds per 
square inch as directed by the Contracting Officer. An approved 
chemical shall be added, as directed by the Contracting Officer, to 
produce a swelling grout. Sand shall meet the requirements of concrete 
sand with the plus No. 8 screen material removed prior to its use in i? 
grout or mortar for anchor bars. e 5 
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(e) Setting Anchor Bars.- Each hole for anchor bars shall 
de partially filled with grout or mortar prior to forcing the anchor 
dar to the bottom of the hole. The grout shall be placed through a 

pipe extending to the bottom of the hole. The quantity of grout used 
shall be sufficient to extend to within two (2) feet of the top of the 
hole by the time the anchor bar is in final position. A concrete 
vibrator may be required to vibrate the anchor bar as it is being 
placed. After the grout has set, the remaining two feet of the anchor 

hole shall be filled with hot poured bituminous sealer conforming to 
paragraph 5-13(b). Anchor bare shail be grouted not less than six days 
in advance of concreting operations. Any bar found to be loose after 
the grout has set shall be replaced as directed by the Contracting 
Officer at the expense of the Contractor. 


5-20. DRILLING 10-INCH DIAMETER CORE HOLES IN CONCRETE.= The 


Contractor shall drill holes in concrete. with rotary core drills at 


such locetions and to such depths as may be directed by the Contracting 
Officer. Cores shall be recovered and in lengths greater than 18 inches 
when possible, with nominal diameter of nine inches. A tolerance of 
1-1/4 inches will be permitted in the diameter of these cores. In 
general, holes will be drilled at varying depths up to 50 feet. Upon 
completion of drilling, the Contractor shall, as directed by the Con- 
tract ing Officer, fili the holes with wellerodded concrete of the same 
mix and water content as that from which the core was taken, or as 
directed. The Contractor shall provide suitable boxes for the preser- 
vation and storage of the cores and transport the cores to the designates 
storage area at the site. . 


5-21. MEASUREMENT AND PAYMENT.= (a) Concrete,- . Measurement of 
concrete will be made on the basis of the actual volume of concrete 
within the pay lines of the structures aa indicated on the drawings. 
Measurement of concrete placed against the sides of any excavation 
, without the use of intervening forms will be made only within the pay 
lines of the structure. No deductions will be made for rounded or 
beveled edges with a radius of one (1) foot or less, or space occupied 
by metal work, electrical conduits, or timber, nor for voids or embedded 
Items which are either less than five (5) cubic feet in volume or one 

- (1) square foot in cross section. Payment for grout placed on the 

. foundation and construction joints will. be made at the applicable unit 
price of the concrete placed thereon. Payment for the cement in the 
grout on the foundations and construction jointes will. be made at the 
applicable contract price for the type of cement involved. Payment for 
grout, including cement, used for setting machinery bases, and other 
items for the purpose of obtaining level or plumb construction will be 
included in the contract price for the item to which the work pertains. 
Unless otherwise specified, payment for concrete will be made at the 
respective contract prices per cubic yard for the various items of the 


an schedule, which price shall include the cost of all labor, materials, 


and the use of all equipment forme and tools required to complete the 
concrete work; except the cement, reinforcement, embedded parts, water- 
stops, and other items which are specified to be paid for separately. 
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No payment will be made for concrete, as such, which is placed in the 
Operating House above elevation 467 and in the spillway service bridge 
which are lump sum items. Bidding schedule items for concrete under 
this contract are as follows: 


BIDDING SCHEDULE ITEMS FOR CONCRETE 


Concrete in Parapet Walls" - Includes all parapet walls except 
those on Service Bridge and Operating House. 


"Concrete in Monoliths 1D, 2D, 8D and 9D" = Includes all concrete 
except parapet walls. 


Concrete in Monoliths 3D through 7D Below Elevation 425", 


"Concrete in Monoliths 3D through 7D Above Elevation 425" = Ine 
cludes all concrete except that in Service Bridge, parapet walls, and 
Operating House. 


“Concrete in Approach Walls". 


"Concrete in Training Walls" - Includes all concrete except parapet 
walls. 


"Concrete in Stilling Basin" - Includes all concrete in Stilling 
Basin except that part to be built integrally with and as part of the 
Training Walls. 


"Second Pour Concrete", 


(b) Portland Cement. The quantity to be paid for under 
"Cement, Portland" or "Cement, Portland (used with fly ash)", will be 
the number of barrels (376 pounds net weight) of Portland cement used 
unless specifically excepted, wasted or used for the convenience of the 
Contractor. The quantity to be paid for will be determined by multiplying 
the theoretical batch weight of Portland cement in each type of concrete 
used by the number of batches of concrete of the types placed within 
the pay lines of the structure, and dividing by 376. Payment will be 
made at the contract price per barrel for the schedule item which price 
shall include the cost of required unloading, hauling, handling, and 
storage at the site for all Portland cement used in the work. 


(c) Portland Blast-Furnace-Slag Cement.- The quantity to be 
paid for under Cement, Portland Blast-Furnace-Slag" will be the number 


of barrels (376 pounds net weight) of Portland blast-furnace-slag cement 
used, unless specifically excepted, wasted, or used for the convenience 
of the Contractor. The quantity to be paid for will be determined by 
multiplying the theoretical batch weight of Portland blast- furnace-s lag 
cement in each type or class of concrete used by the number of batches 
of concrete of the types or classes placed within the pay lines of the 
structure, and divided by 376. Payment will be made at the contract 
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price per barrel for the schedule item which price shall include the 
cost of required unloading, hauling, handling, and storage at the site 
for all Portland blast-furnace-slag cement used in the work. 


(d) Fly Ash.» The quantity to be paid for under "Fly Ash" | 
will be the number of tons net weight of fly ash used unless specifi- 
cally excepted, wasted, or used for the convenience of the Contractor. 
The quantity to be paid for will be determined by multiplying the 
theoretical batch weight of fly ash in each type or class of concrete 
used by the number of batches of concrete of the types or classes 
placed within the pay lines of the structure. Payment will be made at 
the contract price per ton for the schedule item which price shall ine 
clude the cost of required unloading, hauling, handling and storage at 
the site for all fly ash used in the work. 


(e) Reinforcement,- Measurement of reinforcing Lars will be 
made on the basis of the lengths of bars placed in accordance with the 
approved drawings or as directed. The lengths will be converted to 
weights for the size of bars listed by the use of the unit weights per 
linear foot contained in Table I of ASTM Specification Al5=-58T. Steel 
in laps indicated on the drawings or required by the Contracting Officer 
will be paid for at the contract unit price. No payment will be made 
for the additional steel in laps which are authorized for the convenience 
of the Contractor. Furnishing and placing reinforcement bars, except 
as otherwise specified, will be paid for at the contract unit price per 
pound for "Steel Reinforcement", No separate payment will be made for 
the reinforcement used in the Operating House, or bridge and all coste 
in connection therewith shall be included in the applicable contract 
price for the structure or building to which it pertains. 


(f) Water Stops.- In computing the quantity of the water 
stops, no allowance will be made for splices. Payment for any materials 
used in conjunction with the installation or as part of the water stops, 
shall be included in the contract unit prices for water stops. Pay- 
ment for furnishing and installing water stops will be made at the 
applicable contract unit price per linear foot for 6- Inch Polyvinyle- 
chloride Water Stops" or 9-Inch Polyvinylchloride Water Stops“. 


(g) Stilling Basin and Training Wall Anchors.- Payment for 
furnishing and placing the anchor bars will be made at the contract 


lump sum price for "Stilling Basin and Training Wall Anchors", Payment 
will include all costs of drilling, grout, grouting and of all materials 
and labor involved in the complete installation of the anchor bars. 


(h) Concrete Coloring,- Payment for concrete coloring and 
finishing the floors and stairways in the Operating House will be in- 
cluded in the contract lump sum price for the Operating House. 
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Premolded: joint fillers, bituminous 


‘cement, bituminous joint sealer, and joint sealers will not be measured 
for separate payment and shall be included in the contract unit prices 
for associated items of work. 


(J) Core holes in Concrete.» 
core recovery will be measured by the linear foot of hole actually 
Payment for drilling the 10-inch diameter core 
holes and filling them with concrete will be made at the contract price 
. per linear foot for "Drilling Core Holes in Concrete," which price 
shall include the cost of drilling, taking and storing cores, and con- 
erete (including cement, and fly ash if used) for filling the holes. 


drilled as directed, 


* 


eyer. 
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Holes drilled in concrete for 
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SECTION 6 -- SUBSURFACE DRAINAGE SYSTEMS 


6-01. SCOPE.- The work covered by this section consists of fur- 
nishing all plant, labor, equipment, and materials, and performing all 
operations in connection with the subsurface drainage systems, complete, 
in accordance with this section of the specifications. 


6-02. MATERIALS.- (a) Clay Pipe.- Clay pipe shall conform 
to the requirements of Federal Specification SS-P-361b, Pipe, Clay, 
Sewer", and Amendment No. 1, Type I, Class 1. Clay pipe shall be 
half-round or full-round as shown on the drawings. 


(b) Corrugated Metal Pipe.- Perforated and non-perforated 
corrugated metal pipe shall conform to the requirements of Federal 
Specification QQ-C-806a, "Culverts and Underdrains, Corrugated Iron 
or Steel, Zinc Coated", and Amendment No. 1, and shall be 16 gage. 
In addition to being zinc coated, the inside and outside surfaces 
of the pipe shall be completely coated with bituminous material 
having a minimum thickness of 0.05 inch at the crest of the corru- 
gations. Bituminous material for coating the pipe shall conform 
to the requirements and tests specified in the American Railway 
Engineering Association, Manual, Chapter 1, Part 4, pages 13-16 
for coating corrugated metal pipe and arches. All tests shall be 
performed by the pipe manufacturer or Contractor who shall furnish 
all materials and test equipment required at no additional cost 
to the Government. The Contractor shall furnish a certificate 
of compliance with the prescribed tests. 


(c) Steel Pipe.- Steel pipe and couplings shall conform 
to the requirements of Federal Specification 'IW-P-406a, Pipe, Steel, 
(Seamless and Welded (For Ordinary Uses)), Weight A, Class 1. Fittings, 
except couplings, for steel pipe shall conform to the requirements of 
Federal Specification WW-P-50lc, and Amendment 1, Pipe Fittings, Cast 
Iron, Screwed 125 and 250 Pound", Type I, Class A, unless otherwise 
shown. 


(d) Check Valves.- The check valves shall be specially 
fabricated in accordance with the details shown on Drawing No. 40/16. 
The check valves shall be fabricated in such a manner as to permit 
low-hedd ‘flow from the drainage systems but prevent backflow into 
the systems when the tailwater pressure exceeds the discharge pressures 
of the drains. Each check valve shall be tested at the site prior to 
installation and those which do not function properly shall be repaired 
or replaced by satisfactory valves at no additional cost to the Govern- 
ment. The material for the gaskets shall be either neoprene or butyl 
rubber. The Contractor shall furnish three gaskets to the Contract- 
ing Officer for testing and approval. 
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Physical characteristics shall meet the following requirements. Tests 
shall be in accordance with Federal Test Method Standard No. 601 for 
"Rubber: Sampling and Testing." 


Physical Test Test Value Test. Method 
Tensile strength 1500 psi (minimum) 4111 
Elongation at break 400% (minimum) 4121 
Durometer hardness, shore type 30 5 3021 
Water absorption 5% by weight (max. ) 6631* 
Compression set 50% (maximum) 3311 
Tensile strength after aging ö 807. (minimum) of 7111 

tensile strength 

before aging 


*With the exception that the required time of immersion of 
specimens ia 48 hours at 70° +20 instead of 166 hours. 


(e) Filter Material,- Filter materials shall consist of 
gravel or crushed stone and sand well graded between the limits speci- 
fied below. The materials shall be composed of tough, durable par- ' 
ticles, shall be free from thin, flat and elongated pieces, and shall 
contain no organic matter nor objectionable quantities of soft friable 
particles. A thin, flat, elongated particle is defined as a particle 
having a maximum dimension in excess of five times the minimum dimen- 
sion. The source from which the Contractor proposes to obtain the 
material shall be selected well in advance of the time when the mater- 
ial will be required in the work. Suitable samples of the filter 
material shall be submitted to the Contracting Officer for approval 
ee to the delivery of isd such material to the site of the N 


` Sieve Designation Percent by Weight Passing 
U. S. Standard Sq. Mesh Inner Filter Outer Filter 
1 inch . l 90-100 l — 
3/4 inch 3 : 80-100. - . — 
1/2 inch .. 40-85 i < 
. 3/8 inn ~., 25°65 s oe 
No. 4 5 020 k 95-100 
No 8 Bo — 4 3 80-95 
No. 16 i — ' 35-80 
No. 30 — 30-60 
No. 30. - 5-30 
No. 100 — 0-2 


All points on individual grading curves obtained from representative 
samples of filter materials shall lie between the boundary limits as 
defined by smooth curves drawn under the tabulated grading limite 
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plotted on a mechanical analysis diagram. The individual grading 
curves within these limits shall not exhibit abrupt changes in 

slope denoting skip grading, scalping of certain sizes or other 
irregularities which would be 88 to the proper functioning 
of the filter. 


6-03. _GENERAL.- The subsurface drainage systems shall consist 
of drain holes drilled into the rock foundation, collector pipes 
connecting the drain holes to two manholes, and backfill drains behind 
each training wall, all as shown on Drawing No. 40/16. 


6-04. INSTALLATION.- (a) General.- Pipe shall be laid to 
the lines and grades shown on the drawing. The backfill drains 
behind the training walls, consist of perforated corrugated metal 
pipe laid in filter material, as indicated on the drawings. The half- 
round clay pipe drains shall be laid in relatively smooth trenches cut 
into the rock foundation and shall be encased in sand-cement mortar 
or concrete as shown on the drawing. Prior to encasement, any open- 
ings between the pipe and the rock large enough to permit the mortar 
to enter the pipe shall be plugged in an approved manner. Concrete 
shall not be placed over the drains within 24 hours after the mortar 
has hardened. Every precaution shall be taken to protect all drains 
from damage or the entrance of foreign materials during placement 
of concrete or backfill. All pipes shall be securely held in place 
during construction operations and open ends shall be protected at 
all times from the entrance of foreign materials. All pipe embedded 
in concrete shall be protected at joints between monoliths by wrapp- 
ing the pipe with mineral wool insulation material 1-1/2 inches thick. 
The protective covering shall extend 2 feet on each side of the joints 
unless otherwise shown. 


(b) Joints.- (1) Clay Pipe.- Joints in clay pipe shall 
be made with cement-mortar mixed in the proportions of one part portland 
cement to two parts sand. The inside of each joint shall be wiped clean 
and finished smooth. The outside of each joint shall be finished in a 
bead, which shall be protected from air and sun with a proper covering 
until satisfactorily cured. 


(2) Steel Pipe.- Except where otherwise shown on 
the drawing, steel pipe shall have screwed joints made tight with 
a mixture of graphite and oil, or inert oil filler and oil, or an 
approved graphite compound, applied with a brush to the male threads 
only. 


(3) Corrugated Metal Pipe.- Corrugated metal pipe 
joints shall be made with outside bands. Each band shall consist 
of one or two pieces and shall be of the type that is standard with 
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the manufacturer of the pipe. The bands shallbe coated with bituminous 
material as specified in paragraph 6-02(b) and shall lap an equal dis- 
tance on each pipe being joined. 


(4) Special Joints.- Special joints shall be pro- 
vided at the junctions of steel and corrugated metal pipes. The 
joints shall be made with sleeve type clamps with necessary gaskets 
or other means for making watertight and permanent connections. The 
junctions between steel and clay pipes and between half-round and 
full-round clay pipes shall be made as shown on the drawing. Joints 
shall be caulked, wrapped, or otherwise protected from intrusion of 
grout or concrete, and every precaution shall be taken to protect 
them from damage during construction operations, 


6-05. DRAIN HOLES.- Drain holes shall be drilled into the rock 
foundation to the depths shown on the drawing. Drain holes shall be 
drilled with standard rotary drilling equipment, but no core recovery 
will be required and coring or noncoring bits may be used. Drain 
holes under the weir section may be drilled through sleeves in the 
concrete as shown on the drawing, or may be drilled through the 
concrete. The drain holes shall be thoroughly cleaned by flushing 
with water and compressed air and kept clean and covered until the 
collector pipe has been installed as described in paragraph 6-04. 


6-06. PAINTING.- Steel pipe embedded in earth or exposed in 
the manholes shall be cleaned and given one coat of coal-tar primer 
and two coats of coal-tar enamel conforming to Military Specification 
MIL-P-15147C. 


6-07. PAYMENT.- Payment for the work covered under this section 
will be made at the contract lump-sum price for "Subsurface Drainage 
Systems", 
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SECTION 7 -- FOUNDATION DRILLING AND GROUTING 


7-01. GENERAL.- (a) Scope.- This section of the specifica- 
tions covers drilling exploratory holes, drilling, washing and pressure 
testing grout holes; making grout connections, furnishing, handling, 
transporting, storing, mixing and injecting the grouting materials; 
patching the finished grout holes; care and disposal of drill cuttings, 
waste water and waste grout; clean-up of the areas upon completion of 
the work and all such other operations as are incidental to the drill- 
ing and the grouting. 


(b) Program.- The work contemplated consists generally of 
stage grouting in the Limestone strata which lies between the earth 
overburden and the upper shale strata, the sandstone and shale strata 
above elev:tion 365, and at such locations and to such limits and 
details as may be determined in the field by the Contracting Officer. 
The progrm described herein is tentative and is presented for the 
purpose o? canvassing bids. The amount of drilling and grouting which. 
actually will be required is unknown, and will be governed by conditions 
encountered as the work progresses. The Government reserves the right 
to increase by as much as 100 percent or to eliminate, partially or 
completely, any part of, or the entire drilling and grouting program 
should conditions indicate this work as being undesirable, and the 
Contractor will not be allowed any increase in the unit prices bid 
in the schedule for drilling and grouting by reason of any changes in 
the amount of work or materials actually involved. 


(c) Procedures.- Grouting mixes, pressures, the pumping 
rate and the sequence in which the holes are drilled and grouted 
will be determined in the field and shall be as directed. 


7-02. _EQUIPMENT, (a) General.- All drilling and grouting 
equipment used shall be of a type, capacity and mechanical condition 
suitable for doing the work, as determined by the Contracting Officer. 
The power and equipment and the layout thereof shall meet all appli- 
cable requirements of local, State, and Federal regulations and codes, 
both safety and otherwise. 


(b) Drilling Equipment.- Standard drilling equipment of 
the rotary type shall be used to perform the drilling as specified 
in paragraphs 7-04(b) through 7-04(c). 


(c) Grouting Equipment.- The grout plant shall be capable 
of supplying, mixing, stirring and pumping the grout. The plant shall 
have a minimum capacity of 15 g.p.m. of grout injected at a pressure 
not greater than 30 p.s.i. It shall be maintained in first-class operat- 
ing condition at all times and any grout hole that is lost or damaged 
due to mechanical failure of equipment or inadequacy of grout supply 
shall be replaced by another hole, drilled by the Contractor at his 


expense. 
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7-03. GROUTING MATERIALS.- (a) Composition.- Grout will be 
composed of water, cement and fluidifier. The grout mixes will be 
designed by the Contracting Officer and will be varied to meet the 
characteristics of each hole as determined by conditions encountered. 
The various materials to be furnished bythe Contractor shall conform 
to the specifications listed in subparagraphs (b) thru (d) below. 


(b) Water.- The water used in the grout shall be fresh, 
clean and free from injurious amounts of sewage, oil, acid, alkali, - 
salts, or organic matter. 


. (c) Cement. Cement used in grout shall conform to the 
requirements of Federal Specificationn SS-C-192d, for Cement; Port i and, 
Type I or ZI. Storage of cement shall be in accordance with Section 5. 
The use of bulk cement will be permitted provided the Contractor 
employes methods of handling, transporting, and storage that are satis- 
factory to the Contracting Officer, otherwise, only cement furnished 
in cloth or paper bags will be accepted to use in the work. A suffi- 
cient quantity of cement shall be stored at or near the site of the 
work to insure that grouting operations will not be delayed by shortage 
of cement. In the event the cement is found to contain lumps or for- 
eign matter of a nature and in amounts which, in the opinion of the 
Contracting Officer, may be deleterious to the grouting te 
screening through a standard 100 mesh screen may be required. =N 
payment will be made for such screening. 


(d) Fluidifier.- Fluidifier shall be a compound: possessing 
characteristics which will increase the flowability of the mixture, 
assist in dispersal of the cement grains, and neutralize the setting 
shrinkgage of the grout. The quality of the material shall meet the 
requirements specified in Corps of Engineers Specification Serial 
No. CRD-C 566-60 for "Grout Fluidifier.'' Bentonite or other claylike 
materials will not be acceptable as fluidifier. Sampling of fluidi- 
fier shall be done by an authorized representative of the Contracting 
Officer. All tests will be made by and at the expense of the Govern- 
ment. Fluidifier shall be furnished in moisture-resistant paper sacks 
shipped in sealed containers and shall be handled and stored so as to 
avoid absorption of moisture, damage or waste. Material which has 
become caked due to moisture absorption will be Rejected 


7-04. GROUT AND EXPLORATORY HOLES,- (a) e All holes 
for grouting, or exploration shall be drilled at the locations, in 
the direction and to the depths directed by the Contracting Officer. 
The first series of holes to be drilled and grouted shall be at inter- 
vals determined by the Contracting Officer and hereinafter are referred 
to as primary holes. The location of secondary and succeeding series 
(intermediate) holes shall be determined by the split spacing method 
as defined in subparagraph 7-05(a)(4). The number of grout holes shall 
be increased, progressively, by the split spacing method as deemed 
necessary by the Contracting Officer until the amount of grout used 
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indicates that the foundation is tight. All drilling, pressure test- 
ing and grouting shall be performed at the rock foundation after com- 
pletion of dental treatmant. The use of grease, rod dope" or other 
Lubricant on rotary drill rods will not be permitted. Each hole drilled 
shall be protected from becoming clogged or obstructed by means of a 
cap or other suitable device on the collar and any hole that becomes 
clogged or obstructed before completion of operations shall be cleaned 
out in a manner satisfactory to the Contracting Officer or another 

hole provided by and at the expense of the Contractor. 


l (b) Grout Hole Drilling.- Grout holes shell be drilled 
with standard rotary drilling equipment. No core recovery will be 
required a.i the type bit used shall be optional with the Contractor. 
The minimun diameter of hole shall be 1-3/8 inches at the point of 

. maximum penetration. Drilling will be done in accordance with the 
"Stage Grouting, Split Spacing" method hereinafter described. When- 
ever the drill water is lost, or artesian flow is encountered, the 
drilling operations shall be stopped and the hole grouted before 
drilling operations are resumed in such hole. The grout so injected 
remaining in a partially completed hole shall be removed therefrom 
by washing or other methods before it has set sufficiently to require 
redrilling. Redrilling required because of the Contractor's failure 
to clean out a hole before the grout has set shall be performed at 
the Contractor's expense except that where the grout has been allowed 
to set by direction of the Contrecting Officer, the redrilling will be 
paid for at the rate of 50 percent of the schedule price for oe 
the grout hole. 


(c) Exploratory Hole Drilling.- The Contractor shall perform 
such exploratory drilling as may be required to determine the condition 


of the rock prior to grouting or the effectiveness of the grouting 
operations after grouting. Exploratory holes shall be "NX" (3-inch 
diameter) holes. All exploratory drilling shall be performed with 
rotary drilling equipment using coring type bits. Since the maximum 
_, recovery of unpredictable soft or friable materials is of prime 
importance, the Contractor shall, when such materials are encountered 
or when directed, use a standard ball bearing, swivel type, double 
tube core barrel equipped with diamond set core bits and standard 
core lifters, conforming to the Diemond Core Drill Manufactures Stan- 
dards for "M" series double tube core barrel, swivel type. The amount 
of, and the requirement for, exploratory drilling will be as directed. 
The "NX" holes may be required to be drilled to varying depths, with 
a maximum depth of 75 feet. All core drilling shall be performed by 
competent and experienced workmen and special care shall be exercised 
to obtain cores in as good condition as possible from all holes 
capable of producing satisfactory cores. The Contractor. shall keep, 
in a manner satisfactory to the Contracting Officer, and furnish to 
the Contracting Officer an accurate Driller's Log of all exploratory 
drilled. The log shall include a non-technical description of all 
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materials encountered in the drilling, their location in the holes 

and the location of special features such as seams, open cracks, 

soft or broken rock, points where abnormal loss or gain of drill 
water occurred, and any other items of interest in connection with 

the purpose for which the exploratory drilling is required. Wooden 
core boxes will be furnished by the Contractor, and the Contractor 
shall place the cores in the boxes in the correct sequence and sepa- 
rated accurately by wooden blocks, according to the measured distances 
in the holes. No box shall contain cores from more than one hole. 

The covers shall be fastened securely to the core boxes and the boxes 
shall be delivered in the vicinity of the work as directed by the 
Contracting Officer. Exploratory holes in rock shall be filled with 
grout to the satisfaction of the Contracting Officer. Exploratory 
holes may e washed under pressure, pressure tested and grouted under 
pressure, if conditions so indicate, but in all such cases the holes 
will be grouted to full depth in one operation and the Contractor will 
not be required to remove the grout from any part of the hole. 


7-05. DEFINITIONS AND PROCEDURES FOR DRILLING AND GROUTING.- 
(a) General.- The drilling and the grouting shall be done by zones, 
using the split spacing, stage grouting method as described herein. 


(1) Zone. A zone is a predetermined partial depth 
of curtain, The first zone under the earth structures comprises the 
grouting in the limestone and upper shale layer and extends entirely 
through those layers, The second zone under the earth structures 
comprises the grouting in the sandstone layer and extends entirely 
through that layer to elevation 365 or to such depths within the layer 
as directed by the Contracting Officer. Under the concrete structure, 
the first and only zone to be washed and grouted extends down from 
the elevation of the base of the structure to elevation 365. The 
grout holes under the concrete structures shall be washed and grouted 
through an. expansion plug of an approved type set in the hole at 
the elevation of the base of the structure at the location of the 
grout hole. Hole spacings will be varied in accordance with conditions 
encountered and as directed. In general, all grouting in a given zone 
and section will be finished before work is started in the next under- 
lying zone. 


i (2) Section.- A section is a reach along the grout 
curtain in which grouting operations will not be permitted at the 
same time that drilling is in progress. Insofar as practicable the 
grout curtain will be subdivided into sections in a manner which will 
facilitate the Contractor's operations. 


(3) Stage.- A stage is a partial or complete depth 
of hole within any given zone. The actual depth of a stage depends 
upon geologic conditions encountered in drilling. It may vary from 
a fraction to the full depth of the zone, and is marked by the loss 
or gain of drill water in appreciable amounts. 
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(4) Split Spacin Split spacing is the procedure 
of locating an additional grout hele midway, between two previously 
drilled and grouted holes. 


` (b) Stage Grouting. Stage grouting is a complete ijole. 
of drilling, washing, grouting of any portion of a hole within 
a given zone. It involves the placement of a grout curtain by 
drilling and grouting in successive operations in accordance with 
the following general procedure: 


(1) Primary holes for foundation grouting shall be 
drilled to comparatively shallow depths within the first zone. The 
depths will be governed by the foundation conditions. 


(2) The holes thus drilled shall be washed and pressure 
tested; and then grouted, except that when pressure testing indicates 
a relatively tight hole, the Contracting Officer may direct that the 
grouting of that hole be omitted for that stage and the hole be left 
open for drilling and grouting of the next stage. 


(3) After the grouting of any hole, the grout within 
the hole shall be removed by washing or by other methods before it 
has set sufficiently to require redrilling. 


(4) After the interval of time as specified in para- 
graph 7-05(d)(2), the primary holes not already drilled to the limit - 
of the first zone shall be drilled as directed to additional depths 
not exceeding the zone Limit. 


(3) The primary holes thus deepened shall again be 
washed and pressure tested and then grouted at higher . as. 
directed, hot @ ae cde 


na (6) Again, the ene within the hole shall be removed 
as described above. rack ny 


(7) The process of successively drilling br holis 

` to additional depths and grouting at higher and higher pressures in 

stages, as directed, shall be repeated until all of the first set of 

holes on the 1 spacing (see paragraph 7 -O (a)) have been completely. 

drilled and grouted to the depth of the first zone over such section 

of tbe grout curtain as may be directed. . eo 
$ (8) After the primary holes in the first zone have 

been completed in any section as specified above, the second and 

succeed ing series of holes, as determined by the split spacing method", 

shall be drilled and grouted to the depth of the first zone in like . i 

manner until the first zone of that section is completely grouted as 

directed. 
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(9) The process of successively drilling to additional 
depths and grouting at higher and higher pressures in stages for the 
first series of holes and then for succeeding series of holes if such 
are required, shall be repeated for the second zen of that section. 
Other sections along the grout curtain shall be grouted in like manner 
until grouting of the foundation is completed to the satisfaction of 
the Contracting Officer. As the drilling and grouting work progresses, 
it may develop that conditions are such that all or parts of the 
foundation already grouted require additional grouting. In such event, 
the equipment shall be returned and additional holes for grouting 
shall be drilled and grouted as directed and no additional allowance 
above the contract prices will be made for drilling and grouting such 
holes or for the expense of any movement of equipment necessary to 
the performance of such work 


(c) Washing and Pressure Testing.- Immediately before the 
pressure grouting of each stage of any hole is begun, the hole shall 


be thoroughly washed under pressure and pressure tested. All inter- 
sected rock seams and crevices containing clay or other washable 
materials shall be washed with water and air under pressure to remove 
as much of these materials as possible. If practicable, as determined 
by the Contracting Officer, such material shall be ejected from one 

or more holes by introducing water and air under pressure into an 
adjacent hole. In no case shall such pressure exceed the maximum 
grouting pressure as directed. All grout holes shall be tested with 
clean water under continuous pressure up to the required grouting 
pressure as directed. All holes sufficiently tight to build up the 
maximum required pressure shall be washed at such pressure and the 
washing shall continue as long as there is any increase in the rate 

at which water is taken, such increase indicating that fractures are 
being opened by the washing operation. Open holes in which no pressure 
can be built up shall be washed for a period of 5 minutes, with the 
pump operating at full capacity, or for such period of time as fracture- 
filling is being removed, as evidenced by the escape of muddy water 
through surface openings or other grout holes. 


(d) Stage Grouting Procedures.- (1) First Stage.- The 


Contractor shall perform the first stage, or low-pressure, shallow- 
curtain grouting by washing and grouting holes at locations directed, 
using the "split spacing“ method described in paragraph 7-05(a) (4). 
Before grouting is begun in any hole of a given series in any section, 
at least the nearest two holes in advance of each such hole in that 
series shall be completely drilled for the same stage and the adjacent 
hole completely washed to facilitate washing and flushing out of any 
intervening clay-filled seams, fractures, or solution channels. 
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(2) Second Stage.- After all first stage grouting in 
any section has been completed, as specified above, the Contractor 
shall proceed, when so directed, with second stage drilling and grout- 
ing in accordance with the procedure outlined herein but in no case 
shall the deepening of any hole preparatory to grouting be commenced 
before a minimum period of 24 hours has elapsed since completion of 
the previous stage-grouting at that hole: nor shall second stage 
grouting be conducted within a distance of approximately 100 feet 
of any hole in which a previous stage of grouting has been completed 
until the grout in such previous stage hole has set for a period of 
24 hours. Grouting at subsequent stages shall conform * the same 
requirements as to minimum: time an distance. : 


eS (e) “Grouting 8 -" Grouting pressures to be used in 
the work will vary with conditions encountered in the respective holes 
and pressures used shall be as directed. It is anticipated that pres- 
sures will range from 2 p.s.i. to 50 p.s.i. but in no event will 
pressures in excess of 50 p.s, i. be required, 


(£) _Grouting.- All pressure grouting operations shall be 
performed in the presence of the Contracting Officer, and shall be 
in accordance with the following general procedures. 


(1) Grout Mixes.- Grout shall consist of cement, 
fluidifier and water. Mixes shall be in the proportions directed by 
the Contracting Officer who will, from time to time, direct changes 
to suit the conditions found to exist in the particular grout hole. 
The water-cement ratio by volume will be varied to meet the character- 
istics of each hole as revealed by the grouting operation and will 
range between 3.0 and 0.6; the greater part of the grout l 
being placed at a rat ion of about 1. 0. 


(2) Grout Injection.- In general, if pressure tests 
indicate a tight hole, grouting shall be started with a thin mix. 
If an open hole condition exists, as determined by loss of drill 
water or inability to build up pressure during washing operations, 
then grouting shall be started with a thicker mix and with a grout 
pump operating as nearly as practicable at constant speed at all: 
times; the ratio will be decreased, if necessary, until the required 
pressure has been reached. When the pressure tends to rise too high, 
the water-cement ratio shall be increased as may be required to pro- 
duce the desired results. If necessary to relieve premature stoppage, 
periodic applications of water under pressure shall be made. Under no 
conditions shall the pressure or rate of pumping be increased suddenly 
as either may produce a water-hammer effect which may promote stoppage. 
The grouting of any hole shall not be considered complete until that 
hole refuses to take any grout watever at three-fourths of the maximum 
pressure required for that stage. Should grout leaks develop, the 
Contractor shall calk such leaks when and as directed, the cost thereof 
being included in the contract price for "Foundation Drilling and 
Grouting: (d) Grout, Portland Cement". If, due to size and continuity: 


ot 
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of fracture, it is found impossible to reach the required pressure 

after pumping a reasonable volume of grout at the minimum workable 
water-cement ratio the speed of the pumping shall be reduced or 

pumping shall be stopped temporarily and intermittent grouting shall 

be performed, allowing sufficient time between grout injections for 

the grout to stiffen. Following such reduction in pumping speed, if 

the desired result is not obtained, grouting in the hole shall be dis- 
continued when directed. In such event, the hole shall be cleaned, the 
grout allowed to set, and additional drilling and grouting shall then be 
done in this hole or in the adjacent area as directed, until the desired 
resistance is built up. After the grouting of any stage of a hole is 
finished, the pressure shall be maintained by means of a stop-cock or 
other suitable device until the grout has set to the extent that it 

will be retained in the hole. Grout that cannot be placed, for any 
reason, within 2 hours after mixing shall be wasted. If such grout is 
mixed at the direction of the Contracting Officer or with his knowledge 
and consent, such wasted grout except as specified in paragraph 7-06(a) 
shall be paid for at the contract unit price for "Grout, Portland Cement", 


(3) Equipment Arrangement and Operation.- The arrange- 


ment of the grouting equipment shall be such as to provide a continu- 
ous circulation of grout throughout the system and to permit accurate 
pressure control by operation of a valve on the grout return line, 
regardless of how small the grout take may be. The equipment and lines 
shall be prevented from becoming fouled by the constant circulation 

of grout and by the periodic flushing out of the system with water. 
Flushing shall be done with the grout intake valve closed, the water 
supply valve open, and the pump running at full speed. 


(4) Protection to Work and Cleanup.- During grouting 


operations the Contractor shall take such precautions as may be neces- 
sary to prevent drill cutting, equipment exhaust oil, wash water, and 
grout, from defacing or damaging the permanent structure. The Con- 
tractor will be required to furnish such pumps as may be necessary 

to care for waste water and grout from his operations. The Contractor 
shall, upon completion of his operations, clean up all waste resulting 
from his operations that is unsightly or would interfere with the 
efficient operation of the project as anticipated by the original design. 
No separate payment will be made for the work required for the cleanup. 


(g) _Records.- The Contracting Officer will keep records of 
all grouting operations, such as a log of the grout holes, results of 
washing and pressure testing operations, time of each change of grout- 
ing operation, pressure, rate of pumping, amount of cement for each 
change in water-cement ratio, and other data as deemed by him to be 
necessary. The Contractor shall furnish all necessary assistance and 
cooperation to this end. 
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(h) Communications.- When, for his own convenience, the 
Contractor has the individual elements of his plant so located that 
communication by normal voice between these elements is not satis- 
factory, the Contracting Officer may require him to install a satis- 
factory mechanical means of communication, such as a telephone or 
other suitable device, 


7-06. MEASUREMENT AND PAYMENT.- (a) General.- The contract 
prices for the various items of work and materials, as described in 
paragraphs 7-06(b) through 7-06(£), shall constitute full compensation 
for mobilizing, demobilizing and furnishing all equipment necessary 
to perform the drilling and grouting of the dam foundation in accord 
ance with these specifications, all drilling, washing and pressure 
testing of grout holes, care and disposal of waste water and waste 
grout, ele zaa-up of the site, furnishing, hand l ing, transporting and 
storing of grout materials, and for furnishing all labor and supplies 
incidental to the work. No payment will be made for grout, or the 
material constituents thereof, wasted due to improper anchorage of 
grout pipe or connections, or which is wasted due to negligence on 
the part of the Contractor, nor for grout which is rejected by the 
Contracting Officer because of improper mixing. Payment will be 
made at the contract unit price for grout which is wasted, where 
the wasting is not due to negligence on the part of the Contractor. 


(b) Mobilization and Demobilization.= The cost of assem- 
bling all plant and equipment at the site preparatory to initiating 
the work and for removing it therefrom when the drilling and grouting 
program has been completed, will be made at the established contract 
lump-sum price for "Foundation Drilling and Grouting: (a) Mobili- 
zation and Demobilization.” Sixty percent of the contract lump-sum 
price will be paid following completion of moving onto the site, in- 
cluding complete assembly in working order, of all equipment necessary 
to perform the required drilling and grouting operations. The remain- 
ing 40 percent of the contract lump-sum price will be paid when 211 
equipment has been removed from the site. 


(c) Drilling Grout Holes.- Drilling of grout holes through 
rock will be measured for payment on the basis of the linear feet of 
holes actually drilled in rock or shale, as directed. Payment for 
drilling grout holes in rock or shale will be made at the contract price 
per linear foot for Foundation Drilling and Grouting:(b) Drilling Grout 
Holes", which price and payment shall constitute full compen- 
sation for drilling the holes through rock and shale and for all re- 
quired washing and pressure testing of the grout holes. 


(d) Drilling Exploratory Holes.- Drilling of exploratory 
holes through rock will be measured for payment on the basis of the 
linear feet of holes actually drilled in rock or shale, as directed 
by the Contracting Officer. Payment for drilling exploratory holes 
in rock or shale will be made at the contract price per linear foot 
for "Foundation Drilling and Grouting: (c) Drilling Exploratory 
Holes," which price and payment shall constitute full compen- 
sation for all costs of plant, labor and material and performing all 
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operations required for drilling the holes, keeping a log of the hole, 
furnishing core boxes, taking cores, storing and delivering the cores 
to the Contracting Officer. 


(e) Placing Grout.- The operation of placing grout will 
be measured for payment on the basis of the number of cubic feet of 
cement (94 pounds) used in the grout satisfactorily placed in grout 
holes, exclusive of that used for filling the holes through the earth 
overburden. Payment for placing grout in grout holes other than that 
placed in the holes through the earth overburden, will be made at the 
contract price per cubic foot for "Foundation Drilling and Grouting: 
(d) Grout, Portland Cement", which price and payment shall constitute 
full compensation for furnishing the cement, fluidifier and water, 
proportio:.‘ng the mix as directed, and mixing and injecting the grout, 
all as specified herein or as may be directed by the Contracting Officer. 


(f) Connections to Grout holes, - All connections of the 
grout supply line to grout holes found necessary for the purpose of 
injecting grout , will be paid for at the rate of $5.00 per connection 
for "Foundation Drilling and Grouting: (e) Connections to Grout Holes", 
for each connection. Payment for each such ¢onnection will be made, 
regardless of the amount of grout actually injected. 
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SECTION 8 - METALS, MISCELLANEOUS MATERIALS 
AND STANDARD ARTICLES 


8-01, STANDARD SPECIFICATIONS: (a) Standard specifications of 
the following listed authorities are referred to in these specifications 
by the names or abbreviations shown below: 


NAME ABBREVIATION 
Federal Specifications: Fed. Spec. 
Munitions Board Standards Agency --- MIL or JAN 
Department of the Army ---------- — ——— Army Spec. 
Department of the Nav yy „44k“ een nee Navy Spec. 
American Society for Testing Materials ---------- -- ASTM 


1916 Race Street 
Philadelphia 3, Pennsylvania 

Society of Automotive Engineers ------------------- SAE 
29 W. 39th Street 
New York 18, New York 

American Standards Association --- ———— ASA 
70 E. 45th Street 
New York 17, New York 

American Waterworks Association --- AWWA 
500 5th Avenue 
New York 18, New York 

American Association of State Highway Officials --- AASHO 
1220 National Press Building 
Washington, D.C. 

American Iron and Steel Institute -------- ————— - AISI 
350 Fifth Avenue 
New York 1, New York 


(b) In the paragraphs below, each metal, miscellaneous material 
or standard article is followed by the number and title of the speci- 
fication, to which the item is required to conform, 


8-02. ALUMINUM: (a) Castings. Aluminum castings shall conform 
to the requirements of Federal Specification QQ-A-596b, "Aluminum-Alloy, 
Permanent and Semi-Permanent Mold Castings", for Class 8, alloy and 
condition as shown. 


(b) Rods. Aluminum rods shall conform to the requirements of 
Federal Specification QQ-A-268, "Aluminum Alloy 24S; Bar, Rods, and 
Wire - Rolled or Drawn", and amendment No. l, Temper T4 or to ASTM 
Designation B211-59T, “Aluminum-Alloy Bars, Rods, and Wire", alloy 


CGh2A, Temper Tl. 


(c) Nuts and Tube. Aluminum nuts and aluminum tubing for the 
parapet railings shali conform to the requirements of Federal Speci- 
fication QQ-A-270a, “Aluminum Alloy; Bars, Rods, and Shapes; Extruded; 
6061 and 6062", alloy and temper as shown, 
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(a) Washers. Aluminum washers shall conform to the requirements 
of Federal Specification QQ-A-355c, "Aluminum Alloy, Plate and Sheet 
2024", Temper Th, 


=~ (e) Plates, Sheets, and Strips. Aluminum plates, sheets, and 
strips shall conform to the requirements of Federal Specification 
QQ-A-327b, Aluminum Alloy Plate and Sheet 6061", Temper Tl. 


8-03. ASPHALT VARNISH: Asphalt varnish shall conform to the 
requirements of Federal Specification TT=-V-5lc, "Varnish; Asphalt 


8-04. BABBITT METAL: Babbitt metal shall conform to the require- 
ments of Federal Specification QQ-T-390, "Tin Alloy Ingots and Castings 
and Lead Alloy Ingots and Castings (Antifriction Metal) for Bearing 
Applications", Grade 2, unless otherwise specified or required. 


8-05. BEARINGS: (a) Ball and Roller, Ball and roller bearings 
and loading ‘and mounting thereof shall conform to the applicable pro- 
visions of Federel Specifications FI-Bel7la, "Bearingaf Ball, Annular 
(General Purpose)", and amendment No. 1; and FF-B-186, "Bearings; Roller", 
and amendment No. 2. 


(b) Self-Lubricated Oilless Bronze. Self-lubricated oilless 
bronze bearings shall be of bronze conforming to Federal Specifications 
QQ-B-7264d, "Bronze, Manganese and Aluminum Manganese, Castings," 

Class C and shall contain lubrication inserts suitable for intermittent 
use under water and exposure to the elements. 


8-06. BITUMINOUS CEMENT; PLASTIC: Plastic bituminous cement 
shall be used for built-up roof, where a mastic fill or a bituminous 
coating to break the bond between concrete and metal is called for on 
the drawings and as an adhesive for joint filler in expansion joints 
as indicated on the drawings and shall conform to the requirements of 
Federal Specification SS-C-153, "Cement; Bituminous, Plastic", type as 
required, 


8-07. BOLTS: Bolts, nuts, and studs shall conform to the require- 
ments of Federal Specification FF-B-57la, "Bolts; Nuts; Studs; and Tap 
Rivets (and Material for Same)", and amendment No. 1. Unless otherwise 
specified or shown on the drawings, bolts shall be of Type B-2 and nuts 
of Type A-2 Class B steel, with Class 2 free fit. See paragraph 9-06 
for turned bolts. 


8-08. HIGH-STRENGTH BOLTS AND NUTS: The material for high- 
strength bolts and nuts shall conform to ASTM Standard A 325-581. Bolt 
and nut dimensions and threads shall be in accordance with American 
Standard B18.2-55 for regular semifinished hexagon bolts and heavy semi- 
finished hexagon nuts. High-strength bolting shall be in accordance 
‘with the Specifications for Assembly of Structural Joints Using High 
Strength Steel Bolts of the American Institute of Steel Construction. 


8-09. BRONZE CASTINGS: Bronze castings shall conform to the 
requirements of ASTM Designation B22-52, Bronze Castings for Bridges 
and Turntables", alloy as indicated, 
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8-10. CALKING COMPOUND.- (a) Masonry.- Calking compound for 
masonry shall conform to the requirements of Federal Specification 
TT=C-598, "Compound, Calking; Plastic (for Masonry and Other Structures)" 
and amendment No. 2, of grade as required and of light color. Calking 
compound shall be of knife consistency and shall be furnished with a 
suitable primer recommended by the manufacturer, When used for expansion 
joint sealer in concrete the calking compound shall match the color of 
the concrete. 


(b) Calking Lead.- Calking lead shall conform to the require» 
ments of Federal Specification QQ-L-156, Lead; Calking" and amendment 
No. l, Type I or II as required, 


8-11. CEMENT.= See Section 5, Concrete“. 


8-12. CORK SHEETS.= The asphalted impregnated sheet cork anchorage 
isolators indicated on the drawings as cork mastic, shall be a premolded 
expansion joint filler consisting of a composition of asphalt and granue 
lated cork formed between two sheets of asphalt saturated paper, and 
shall be attached to the embedded items by use of waterproof cement, 


8-13. ELECTRICAL MATERIALS. See Section 10, "Electrical Regulations, 
Workmanship, Materials, and Equipment". 


8-14. FLOOR GRATING AND FASTENERS.= Steel floor grating and 
fasteners shall conform to the applicable provisions of Federal Specie 
fication RR=-G-66la, Grat ings; Steel, Floor (Except for Naval Vessels)", 
Type II. All gratings shall be hot dipped galvanized and banded. The 
top surface of the grating shall be of a type which will prevent slippage. 
The noneslip surface may be provided either by knurling or serrating the 
top edges of bars or cross bars, or by raising of cross bars approximately 
1/16 inch above the surface of the longitudinal bars. 


8-13. FLOOR PLATES, CHECKERED.= Checkered steel floor plate shall 
conform to the requirements of Federal Specification QQ-F-461, "Floor 
Plates, Steel, Rolled", and amendment No. 1, Composition A, Type II, 
Pattern No. 7. 


8-16. GALVANIZED IRON AND STEEL SHEET.= Galvanized iron and steel 
sheet shall conform to the requirements of Federal Specification QQ-I-716, 
"Iron and Steel; Sheet, ZinceCoated (Galvanized)", and amendment No. 3, 


Type Dl. 


8-17. JOINT FILLER AND SEALER. (a) Premolded Filler,» See 
Section 5, "Concrete". 


(b) Hot-Poured Sealer.- Hot-poured sealer for joints in con- 
crete where shown or specified shall conform to the requirements of 
Federal Specification SS-S-164, Sealer; Hot-Poured Type, for Joints in 
Concrete", and amendment No. 1. 
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8-18. LEAD: (a) Pig Lead. Pig lead shall conform to Federal 
Specification QQ @Q-L-171c, "Lead; Pig", Grade B. 


(b) Sheet. Sheet lead shall conform to the requirements of 
Federal Specification QQ-L-20la, "Lead; Sheet", and amendment No. 1, 
Grade B, 


(c) Wool. Lead wool for calking bell and spigot pipe shall con- 
form to Federal Specificaticn QQ-L-156, "Lead; Calking", and amendment 
No. 1, Type II. 


8-19. OAKUM: (a) Marine. Marine oakum shall conform to the 
requirements of Federal Specification T-0-56, "Oakum; Marine, and 
amendment No. 1, Class 1. * 


(b) Non-Staining. Non-staining oakum shall centers to the appli- , 
cable requiremercs of the specifications aor marine oakum. 


8-20, PAINTING: See Section 20, "Painting". 


8-21, PIPE AND FITTINGS, CAST IRON: (a) Soil Pipe and Fittings. 
Soil pipe and f fittings shall conform to the requirements of Federal. 
epecit ication WW-P-00401a, Bis and Pipe-Fittings; Soil, Cast Tron“, 
coated, . : 


(v) Drainare Fittings, 1 Threaded. peri fittings shall conform 


22 —— 


Cast Iron, Drainage" » and amendment No. 1, one III. 


8-22. PIPE, CORRUCATED METAL: Both perforated and non-perforated 
corrugated metal pipe shall conform to the requirements of Federal 
Specification -C-, "Culverts and Underdrains, Corrugated Iron or 
Steel, Zine Coated", and amendment No. l, coated as specified in 
Section 6. 


8-23. PIPE, STEEL: Pipe shall conform to the requirement 8 of 
Federal Specification WW-P-40Ga, "Pipe; Steel (Seamless and Welded) 
(for Ordinary Use)", class and weight as shown on the drawings or 
specified, 


8-24, PIPE; WROUGHT IRON: Wrought iron pipe shall conform to the 
requirements of Federal Specification WW-P-441b, "Pipe; Wrought Iron, 
(Welded, Black and Zine-Coated)", and amendment No. 1, of class shown 
or specified. T 855 mets ‘head? p te oS 


8-25. PIPE FITTINGS; MAILEABLE IRON: Screwed fittings shall be 
of standard weight malleable iron conforming to the requirements of 
Federal Specification WW-P-521d, "Pipe-Fittings; Malleable Iron, Wrought 
Iron, and Steel (Screwed), 150-Pound", Type I, black or galvanized as 
required to match adjacent piping. 


8-26. ROOFING: (a) Pitch. Pitch for built-up roofing shall con- 
form to the requirements of Federal Svecification R-P-381, "Pitch; Coal- 
Tar (for) Mineral-Surfaced Built-Up Roofing, Waterproofing, and Damp- 
proofing", and amendment No. 1, Type I. 
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(b) Agphalt.=- Asphalt shall conform to the requirements of 
Federal Specification SS-A-666, "Asphalt; (for) Built-Up Roofing, Watere 
proofing and Danpproof ing“, and amendment No. 1. 


(c) Asphalt, Saturated Felt.- Asphalt saturated felt shall 
conform to the requirements of Federal Specification 5 3 
Asphalt- Saturated (for) Flashings, Roofing and Waterproofing", 
amendment No. 2, Type II. 


(d) Coale-Tar Saturated Felt.- Coal tar saturated felt shall 
conform to the requirements of Federal Specification HH«F«201, Felt; 
Coal-Tar-Saturated (for) Roofing and Waterproofing", and amendment No. 1. 


8-27. RUBBER SEALS.» (e) Material for gate and stop log seals 
shall be compounded of netural rubber containing ouly carbon black, 
zinc oxide, acceleretors, vulcanizing agents, antioxidaits, copper 
inhibitors aad plasticizers, Physical characteristics shall meet the 
following requirements: 


Physical Test Trot Value Test _Methed Speci cication 
Tensile Strength 2500 p. 8. 1. (min) Fed. Std. 601, Method No. 
4111 
Elongation at break 450% (min.) Fed. Std, 601, Method No. 
4121 
300% Modulus 900 p. 8. 1. (min.) Fed. Std. 601, Hethod No. 
4131 
Durometer Hardness 60 to 70 Fed, Std. 601, Method No. 
Shore Type A 3021 
Water Absorption 5% by weight (max.) Fed. Std. 601, Method No. 
6631 
Compression Set 30% (max.) Fed, Std. 601, Method No. 
3311 
Tensile Strength 80% (min.) of Fed, Std. 601, Method No. 
after aging tensile strength 7111 Oxygen Bomb method 
Adhesion on 18 ounce 18 lbs. per inch Fed. Std. 601, Method No. 
Cotton fabric (min.) 8011 or 8021 


(b) Construction.» All seals shall be molded with an integral 
cross-section. The material shall be properly cured in a manner to insure 
a dense homogeneous crosereccttons: d and the different elements shall be 
well bonded together. 


(c) Fabrication,» (1) Molds,- Molds for seals shall be 
substantially and carefully constructed to produce a neat, finished produce, 


(2) Splices.- Splices shall be made by beveling the ends 
of the seal at an angle of 45 degrees or flatter. After applying a 
suitable rubber cement and gum rubber to the beveled ends, the splice 
shall be vulcanized in a mold for a sufficient time to produce a 
maximum strength in the splices. All finished splices shall have a 
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tensile strength of not less than 50 percent of the tensile strength 
of the unspliced material. On hollow bulbs in seals a core of soft 
rubber stock will be permitted in the hole at the splice. The core 
shall not extend into the hollow of the bulb more than three inches 
beyond the ends of the sections forming the splice. In no case shall 
the length of the cushicn core exceed five times the outside diameter 
or thickness of the bulb, Field splices will be permitted only where 
shown on the drawings or specifically approved by the Contracting Offi- 
cer, The location of all field Spices shall be shown on the shop 
drawings. 


(3) Bolt Holes. Bolt holes in seals shall be located by the 
actual placement of the seals on the gates or structures or by metal 
template to insure the exact fit of the seals on the gate. 


8-28, STEEL CASTINGS: Steel castings shall conform to the re- 
quirements of Federal Specification QQ-S-681b, "Steel; Castings" „ and 
amendment No. 2, and shall be of the classes shown on the drawings. 


829. STEEL, CONCRETE REINFORCEMENT: Reinforcement steel shall 
conform to the requirements of Federal Specification QQ-S-632, "Steel 
Bar, Reinforcing, (for) Concrete", dated 24 July 1957. Straight bars 
shall be of Grade C (intermediate billet steel), Grade D (intermediate 
car axle steel), Grade E (hard billet steel) or Grade G (hard rail steel). 
All bent bars shall be Grade C (intermediate billet steel). Deforma- 
tions of reinforcing bars shall be in accordance with tentative ASTM 
Designation A 305-56T, "Minimum Requirements for the Deformations of 
Deformed Steel Bars for Concrete Reinforcement", unless otherwise shown. 


8-30. STEEL FORGINGS: (a) Carbon Steel and Alloy Steel. Steel 
forgings, where shown on the drawings, shall conform to the requirements 
of ASTM Designation A 235-55, "Carbon Steel Forgings for General Indus- 
trial Use", and shall be Class C unless otherwise indicated on the 
drawings. Where shown on the drawings, forged steel shall conform to 
the requirements of ASTM Designation A 290-55, "Carbon and Alloy Steel 
Forgings for Rings for Reduction Gears", A 13507 „ "Quenched and 
Tempered Alloy Steel Bars, Hot-Rolled or A A or ASTM 
Designation A 237-55, n . for General Industrial Use, 
Class B. 


(b) Corrosion-Resisting Steel. Steel forgings shall conform to 
the requirements of ASIM A 314-50, "Corrosion-Resisting Steel Billets 
and Bars for Reforging", and shall be of type noted on drawings. 


8-31. STEEL; CORROSION-RESISTING (STAINLESS): - (a) Bars shall 


conform to the requirements of ASIM Designation A 276-59, "Specifica- 
tion for Hot-Rolled and Cold-Finished Corrosion-Resisting Steel Bars", 
or A 314-58, "Corrosion-Resisting Steel Billets and Bars for Reforging", 
as required by the drawings, shall be of the class and type specified 
or required, and shall be annealed. 


(b) Corrosion-resisting clad steel shall conform to the require- 
ments of tentative ASTM Designation A 263-5907, "Specification for 
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Corrosion-Resisting Chromium Steel Clad Plate, Sheet and Strip", of 
type noted. Base metal shail conform to the requirements of tentative 
ASTM Designation A 285°57T, "Specification for Low and Intermediate 
Tensile Strength Carbon-Steel Plates of Flange end Firebox Qualities 
(Plates 2 Inches and Under in Thickness) " of grade noted. 


eres 8-32. STEEL, STRUCTURAL.~ . structural scent shall conform to the 
requirements of Federal Specification QQ-S-74la, Steel Plates, Shapes 
and Bars, Carbon, Structural", dated 1 September 1955, and amendment 
No. 1, dated 13 March 1957, Type II, unless otherwise indicated on the 
drawings, except that grating and frames, ladders, corner protection 
angles, wall armor, cages, and anodes for the cathodic protection system 
. may be Type I or Type II. Where Type I steel is shown on the drawings, 
either Typ2 I or Type II may be used. Steel conforming to tentative - 
` ASTM Designation A 7°58T, "Steel for Bridges and Buildings", will meet 
the requirements of Type I steel, and steel conforming to tentative 
i ASTM Designation A 373-58T, "Structural Steel for Welding", will meet 
the requirements of Type II steel. Where specifically required by the 
` drawings or where -"low alloy steel" fe indicated, steel conforming to 
ASTM Designation A PRETAS: 1 e Low Alloy * Steel", 
oe be anes: om ' 


8-33. TUBING; COPPER AND. FITTINGS. ~ (a) Tubing,- Cooper tubing 
for water piping shall conform to the requirements: of Federal Specifi-: 
cation WWeT-799a, "Tubing; Copper, Seamless (for Use with Solder Joint 
or Flared-Tube Fittings)“, and. amendment No. 1, Type L. The = of 
all eee shall be reamed. l 


? 


Ao å o (b) Fitting = Fittings for copper tubing shall be of cout 
or wrought bronze or of wrought copper, and shall be the soldered joint 
type unless otherwise shown or specified, Bronze fittings shall con- 
form to the applicable requirements of Federal Specification WW-P-460, 
"Pipe Fittings; Bronze (Screwed) 125-Pound and 250-Pound". 


8-34. ES. (a) Braas. brisa valves shall: ba the product 
ot a manufacturer regularly engaged in their product ion and shall be 
suitable for the use intended. 


(b) Bronze Gate Valves.- Bronze gate valves shall conform to 
the requirements of Federal Specification WW-V-0054a, Valves, Bronze, 
Gate; 125- and 150-Pound, Screwed and Flanged (for Land Use)" of types 
and sizes as required. 


(e) Bronze Miscellaneous.- Angle, check, and globe valves 
shall conform to the requirements of Federal Specification WWeV-0051b, 
valves, Bronze; Angle, Check, and Globe, 125= and 150-Pound, Screwed 
and Flanged (for Land Use)", of types and sizes as required, and shall 
be modified when used in connection with copper tubing. 


8-35. WATERSTOPS, POLYVINYLCHLORIDE.=- Polyvinylchloride water- 


stops shall conform to the requirements of -C 572-60A, "Corps of 
Engineers Specifications for Polyvinylchloride Waterstops". 
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8-36. WIRE ROPE.- (a) Rope.- Wire rope shall conform to the 
requirements of Federal Specification RR-R-57la, Rope; Wire", type 
as indicated on the drawings. 


(b) _Fittings.- Unless otherwise indicated, all fittings 
used in conjunction with wire rope shall be standard products. 


8-37. Zinc.- Zinc shall conform to the requirements of Federal 
Specification QQ-Z-35la, "Zinc; Slag (Spelter)", and Amendment No. 1, 
Grade D, except as otherwise specified or required. 


8-38. GAGE.- A gage shall be installed on the spillway. The 
gage shall Le of No. 18 gage steel plate as shown on the drawings, 
enameled with the best quality porcelain (vitreous) enamel and 
accurately graduated in feet and tenths of feet. The porcelain 
enamel shall be applied by the wet process and thoroughly fused 
to the metal at or above red heat. Enamel shall be smooth, glossy, 
free from craze, chips, or other flaws which affect the appearance 
or serviceability. The gage shail be mounted on the spillway with 
expansion shields and bronze round head screws and washers. All 
cutting and drilling on enameled parts shall be done prior to 
enameling. All: surfaces of the gage shall be given one ground coat 
of enamel after which the indicdting face shall be given one black 
coat and then two orange-yellow coats, with all numerals and the 
gage marks carefully and accurately brushed free of the orange- 
yellow coating. The gage shall be set accurately at the elevation 
shown on the drawings. 


8-39. PAYMENT.-. Payment for all items under this section will, 
unless otherwise specified, be included in the contract prices for 
the structures and equipment in which they are used or incorporated. 


SECTION 9 -- METALWORK FABRICATION, MACHINE WORK, 
AND MISCELLANEOUS PROVISIONS 


9-01. SCOPE.- This section specifies the workmanship standards 
applicable to the various phases of metalwork fabrication, the methods 
and precautions for erection of metal structures end machines, the 
general requirements for tests and trials on such structures and machines 
to insure conformance with the specifications, and miscellaneous requi re- 
ments incident to the work, 


9-02. WORKMANSHIP,- (a) general. - Before laying out or working 
in any way, material shall be thoroughly straightened by methods that 
will not result in injury, except that sharp kinks or bends in members 
to be straizhtened will be cause for rejection. Finished members shall 
be free from kinks, bends, or winds. Shearing shall be accurately done, 
and all portions of the work neatly finished. Corners shall be square 
and true unless otherwise shown on the drawings. Re- ent rant cuts shall 
be made by shearing, except that where shearing is impractical, a 
rectangular punch may be used. Re- ent rant cuts shall be filleted unless 
otherwise approved by the Contracting Officer. All bends, except for 
minor detaile, shall be made by approved dies or bending rolls. Where 
heating is required, precautions shall be taken to avoid overheating 
the metal and it shall be allowed to cool in such a manner as not to 
destroy the original properties of the metal. Steel with welds will 
not be accepted, except where welding is definitely specified, called 
for on the drawings or otherwise approved. All bolts, nuts, and screws 
N A The ends of steel pipe, except for handrailing, shall 
reamed. : 


: (b) Dimensional Tolerances for Structural Work.- () Dimensions 

shall be measured by means of an approved calibrated steel tape of the 
same temperature as the structure at the time of measurement. Unfairness 
of platework shall be held to a practicable minimum, 


(2) An allowable variation of 1/32 inch is permissible 
in the over-all length of members with both ends milled. Members without 
milled ends shall not deviate from the dimensions shown on the drawings 
by more than 1/16 inch for members 30 feet or less in length, and by 
not more than 1/8 inch for members over 30 feet in length. The ends 
shall be square within 1/32 inch for all size members. 


9-03. WELDING.- (a) General.- All welding required for structural 
steel members and assemblies shall be performed in accordance with the 
requirements specified hereinafter. Unless otherwise authorized or 
specified, welding shall be by the electric arcewelding process, using 
a method which excludes the atmosphere from the molten metal. Welding, 
unless specified otherwise, shall conform to the applicable provisions 
of the current AWS "Specification for Welded Highway and Railway Bridges". 
Welding operators, including tack welders and machine welders, and 
machines shall be qualified, and as necessary requalified, for the 
particular type of work to be done, as required by the American Welding 
Society "Tentative Standard Qualification Procedure", the U. S. Navy 
Department "General Specifications for Inspection of Material", Appendix 
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VII, "Welding," the U. S. Coast Guard Marine Engineering Regulations 
and Material Specifications", or by Section IX of the "ASME Boiler 

and Pressure Vessel Code", The Contractor shall certify by name, to 

the Contracting Officer, the welding operators so qualified, and the 
code under which qualified. The Contractor shall require any welder 

to repeat the qualifying tests when, in the opinion of the Contracting 
Officer, the work of the welder indicates a reasonable doubt as to his 
efficiency. In such cases, the welder shall be recertified, as above 
if he successfully passes the retest; otherwise he shall be disqualified 
until he has successfully passed a retest. Welding, except light calk 
welding, will not be permitted in combination with riveting in the same 
joint. All expenses in connection with qualification and requalification 
‘shall be borne by the Contractor, 


(b) Inspection.» Welding shall be subject to inspection by 
Government inspectors in conformance with the applicable inspection ree 
quirements of paragraph 9-03(a). The critical groove welds subject to 
: radiographic inspection are indicated on the drawings by the symbol 

"RAD I", The welds so designated are typical and as such the location 
of the weld to be radiographically inspected shall be determined by the 
Contracting Officer. The procedure for radiographic inspection of weld- 
ments shal 1, in general, follow the recommendations of ASTM £94-52T. 
Specific film locations and number of exposures shall be as directed by 
the Contracting. Officer. The films will become the property of: the - 
Government and all costs of the radiographic inspection, except prepara- 
tion of the surface where required, will be borne by the Government. 
Reference standards for welds as outlined in ASTM E99=55T will be used 
for comparison in interpreting weld defects. Discontinuities of Classes 
4, 5, 6, 7, 8, 9 and 12 in any degree will not be aeceptable and discon- 
tinuities of other classes greater than degree B“ will not be acceptable, 
The Contracting Officer may also require coupons to be cut from ay 
location in any joint for test ing. All sections of welds found defective 
shall be chipped or cut out to base metal and properly rewelded before 
proceeding with the work. Should any two coupons cut from the work of 
any welder show strengths, under test, less than that of the base metal, 
it will be considered evidence of negligence or incompetence and such 
welder shall be permanently removed from the work. When coupons are 
removed from any part of a structure, the members cut shall be repaired, 
at the expense of the Contractor, in a neat and workmanlike manner with 
joints of proper type to develop the full strength of the members and 
joints cut, with e as necessary or directed to relieve . 
stress. 


(c) Welding Equipment.- Manual and automatic arcewelding 
machines and equipment may be of either the alternating current or 
direct current type and shall conform to the requirements for arc- 
welding equipment as set forth in the AWS "Specifications for Welded «= 
Highway and Railway Bridges", 


(d) Filler Metal.- (1) Unless otherwise specified or 


authorized, all deposited weld metal shall have ‘elastic limits and ultimate l 
tensile strengths not less than those specified for the respective base. 
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metals welded; shall have an elongation in 2 inches, using annealed 
samples, of at least 95 percent of the value specified for the base 
metal or at least 75 percent using unannealed samples; chemical come 
‘position similar to that of the base metal; and, when subjected to 


„% approved tests, shall have corrosion resistance at leas: equivalent 


to that of the base metal. These properties shall be determined by 
testing in accordance with the epplicable provisions of the AWS specifi- 
cations, or as otherwise approved by the Contracting Officer. 


(2) Welding electrodes and rods shall be of such type, 
grade, chemical composition and physical properties as will produce the 
Characteristics specified above; and so adapted to the base metal and 
thickness of parts to be welded as will insure effective penetration 
and an intimate un form fusion of the filler and base metals, in all 
welding positions and under all conditions to be encountered, without 
undercutting or overlapping. The electrodes and coating shall conform 
to applicable provisions of the ASTM Specifications. The use of mild 
steel electrodes for welding corrosion-resisting steel will not be per- 


` mitted, All welding electrodes for manual welding shall be of the lowe 


hydrogen type with iron powder added to the coat ing. 


(e) Special Workmanship Requirements.» (1) Welding Procedure. =- 
The Contractor shall prepare a schedule of welding procedure for each 


structure to be welded, including any stress-relief annealing, and shall 
submit the procedures to the Contracting Officer 30 days prior to fabrie 
cation. The procedures shall be in accordance with the best modern 
‘welding practice, and shall be such as to minimize residual stresses 
and distortion of the finished members of the structure. Should it be 
found that changes in any previsously approved welding procedure are 
‘desirable, the Contracting Officer will direct or authorize the Con- 
tractor to make such changes. Approval of any procedure, however, will 
not relieve the Contractor of the sole responsibility for producing a 
finished structure meeting all requirements of these specifications. 


(2) Stresse-relief Annealing.- Where stress-relief 
. annealing is required to minimize residual stresses it shall be in 


accordance with the requirements of Paragraph 512 of the AWS "Specifi- 
cation for Welded Highway and N een unless otherwise 
n ; 


N (3) Welds.- Assembly of all welded joints before welding 
shall be such as to secure specified root openings. The maximum length 
of bead laid in any one continuous or skip pass shall be that which can 
be laid with one electrode.. Unless otherwise specifically authorized, 
all welds shall be of the type, size, and. dimensions as shown on the 
drawings. Welds 3/8 inch and larger shall be made in not less than 2 
passes; and, unless otherwise specified or authorized, shall be made 
with one pass for each 3/16 inch of the maximum thickness of the weld 
metal, exclusive of back bead. Welds for watertight work shall be 
continuous and made in not less than 2 passes for butt joints and for 
at least one fillet weld of "Tee" joints and lap joints. Except in 
the case of welded section 1 inch or more in thickness which are shown 
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or specified to be stress- relief annealed, no electrodes larger than 
3/16 inch in nominal diameter will be permitted to be used. In 

making root welds or in vertical and overhead welding, unless specifi- 
cally authorized, no electrodes larger than 5/32<inch nominal diameter 
shall be used. In all welding, the application of the first pass shall 
be given special attention to insure satisfactory penetration and 
fusion of the filler and base metals. Preheating, root - chipp ing, and 
peening shall be utilized where directed to assure the soundness of 
highly important or heavily stressed connections and to relieve heavy 
residual stresses. Wherever practicable, peening shall be done by 
pneumatic tools. Unless otherwise directed, the first and last beads 
of welded connections shall not be peened. The "housing" of welded 
connections by "returning" or "boxing" shall be employed as required, in 
accordance with approved welding practice, 


(4) Assembling Devices and Temporary Connections.» Pree 
paratory to welding, the assembled elements of members shall be held 
rigidly in position by the use of approved devices adapted to the purpose, 
and capable of exerting pressures requisite to remove local distortions 
and press the parts into intimate contact except where root openings are 
required. Bolts may be used for temporary connections provided that the 
bolt holes are subsequently filled with sound weld metal and ground flush 
with adjacent base metal, unless otherwise authorized. Welding for tem 
‘porary connections and bracing will be permitted provided that, where 
such welded connection does not form a part of a later permanent connection, 
such weld metal shall be removed, where so directed, approximately flush 
with adjacent base metal and in no case shall depressions be left in the 
finished work. 


(5) Preheating.- Preheat ing shall be performed where 
specified or otherwise required. The weldments to be preheated shall 
be slowly and uniformly heated by approved means to the prescribed 
temperature, held at that temperature until the welding is cop teres and 
then permitted to cool slowly in still air. i 


(6) Welding of Steel Castings.- Castings shall be chipped, 


machined or ground to sound base metal at any surfaces which will be 
incorporated into welded connections. Major connections, designed for 
transfer of stresses, shall not be welded if the temperature of the casting 
is lower than 100 degrees F. Castings containing over 0.35 percent and 
up to 0.45 percent carbon or over 0.75 percent manganese except Classes 
l and 2 of Fed. Spec. QQ-S-681b, "Steel Castings" and amendment No. 2, 
shall be preheated to a temperature not to exceed 450 degrees F. and 
welding shall be accomplished while the castings are maintained at a 
temperature above 350 degrees F. Welding will not be permitted on 
castings containing carbon in excess of 0.45 percent, except on written 
authorization of the Contracting Officer, 


(7) Welding of Aluminum.e All welding of aluminum shall 
be accomplished by welders skilled in welding of aluminum. All exposed 
welds shall match the color and finish of adjacent aluminum, Care shall 
be taken to prevent distortion of members due to heat from welding. When 
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the welded part is to be anodized, welding wire of not less than 99 
percent pure aluminum shall be used. Finished welds shall be free 
from porosity, cracks and blow holes. After welding operetions are 
complete, all welding flux shall be removed by washing with a hot 
solution of 5 to 10 percent nitric or sulphuric acid, after which all 
traces of acid and flux shall be removed by rinsing with clean water. 


9-04. FLAME CUTTING.® Flame cutting shall conform to the applie 
cable provisions of the current specificstions of the American Welding 
Society. Low-carbon structural steel may be cut by machine-guided or 
hand-guided torches instead of by shears or saws. Fleme cutting of 
material other than low-carbon structural steel shall be subject to 
approval and where proposed shall be definitely indicated on shop 

drawings svbmitted to the Contracting Officer. Where a torch is mechani- 
cally guided, no chipping or grinding will be required except as necessary 
to remove tlag and sharp edges. Where a torch js hand guided, ell cuts 
shall be clipped, ground, or machined to sound metal except where material 
is not to be welded; in which case burrs and rough edges only shall be 
removed, Where the torch is mechanically guided, flame gouging will be 
permitted in preparation for welding. 


9°05. RIVETING.- (a) Rivet Holes.- (1) General.» Unless other- 
wise specifiec or required rivet holes may be punched full size. Where 
subpunching is required for field coanections and otherwise where indi- 
cated on the drawings, rivet holes shall be subpunched or subdrilled at 
least 1/8 inch smaller than the nominal size of the rivet and then reamed 
to a diameter not more then 1/16 inch greater than the nominal diameter 
of the rivet, unless otherwise specified or authorized. The thickness 
of the material in punched work shall not be greater than the nominal 
diameter of the rivet, plus 1/8 inch. Material of greater thickness 
shall be drilled. For shop riveting, if the parts to be riveted are 
welded, bolted, or clamped together before drilling of rivet holes, the 
holes may be drilled full size. The accuracy of workmanship of holes 
punched or drilled full size shall be such that for any group of cone 
tiguous holes in the same plane when assembled, 75 percent shall admit 
a rod equal to the nominal diameter of the cold rivet at right angles 
to the plane of the connection. When holes for field connections are 
required to be subpunched, and the work is assembled and match-marked 
in the shop, the holes shall be reamed in the shop. Subpunched work 
not assembled in the shop shall be reamed in the field after the work 
has been assembled and bolted together. Where reaming is not required, 
the diameter of the punch shall be not more than 1/16 inch greater than 
the diameter of the rivet; nor shall the diameter of the die opening be 
more than 1/16 inch greater than the diameter of the punch. Punching 
shall be accurately done. Drifting to enlarge unfair holes will not be 
allowed and poor matching of holes will be cause for rejection. For 
slight mismatching, reaming to a large diemeter for the next standard 
size of rivet may be allowed. Holes shall be accurately spaced, 
cylindrical, and perpendicular to the member, Countersinking shall be 
true and square with the hole, 


(2) Ream‘ng and Drilling.- Reaming and final drilling 
shall be done with the component parts of the member assembled and firmly 
clamped together. Drilling shall be done with twist drills. Reaming 
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shall be done with short taper reamers having not less than four (4) 
flutes. Reamed holes shall be smooth, showing that the reamers have 
touched the entire circumference. Outside burrs on reamed holes shall 
be removed to the extent of making a 1/l6einch chamfer, The accuracy 
of workmanship of holes required to be reamed or drilled after assembly 
shall be such that at least 75 percent of any group of contiguous holes 
in the same plane shall show no offset greater than 1/32 inch between 
adjacent thicknesses of metal. 


(b) Rivets and Driving.©- Riveted members shall have all 
parts well pinned and firmly drawn together with bolts before riveting 
is commenced. Unless otherwise specified or authorized by the Contracting 
Officer, rivets shall be of the same type of material as the members they 
are used to connect. The size of the rivets specified or required indi- 
cates the nominal size of the cold rivets before beat iag. Rivets shall 
be heated uniformly to a light cherry red color in a gas, or electric 
furnace so constructed that it can be adjusted to the proper temperature, 
except that a coal or coke furnace of approved type may be used for 
heating field rivets, When heated and ready for driving rivets shall 
de free from slag, scale, and adhecive materials. Rivets shall be hot 
driven with pressure tools. When driven, rivets shali completely fill 
the holes. Rivet heads shall be neatly formed with dies of approved 
shape, and shall be full size, concentric with the rivet hole, and in 
full contact with the member, Loose, burned, badly formed, or otherwise 
defective rivets shall be removed and replaced, care being exercised to 
avoid injury to adjacent metal. Recupping or calking will not be pere 
mitted. Unless otherwise specified or authorized, all countersunk rivet 
heads shall be chipped or grourd flush with the surface of the plate. 
Field rivets shall not be e until they have been inspected and 
accepted. 


. 9-06. BOLTED CONNECTIONS.- (a) Bolt Holes.» Holes for unfinished 
bolts shall be not more than 1/16 inch larger than the nominal diameter 

of the bolts. Unless otherwise specified or shown on the drawings, holes 
for turned bolts shall be not more than 0.20 inches larger than the 

nominal diameter of the bolt. Where the thickness of the materiel is 
greater than the nominal diameter of the bolt, holes for unfinished bolts 
shall be sub-punched and reamed or sub-drilled and reamed or drilled 

from the solid. Holes for turned bolts shall be truly cylindrical through- 
out and drilling or reaming shall be done after the parts to be connected 
are assembled. Poor matching of holes shall be cause for rejection. 


(b) Bolts and Nuts.- Bolts and nuts shall conform to the 
applicable provisions of Federal Specification FF-B-57la, "Bolts, Nuts, 
Studs; and Tap Rivets (and Material for Same)", and amendment No. 2. 
Unfinished nuts and bolts shall be threaded to provide a Class 1 fit. 
Turned bolts shall have Type Be2 heads and Type Ae2 nuts, Class 2 
threads and the. body diameter shall have a tolerance of plus 0.000 inches 
and minus 0.006 inches on the nominal diameter, The finished shank shall 
be long enough to provide full bearing, and washers shall be used under 
the nuts to provide full grip when the nuts are tightened. Washers shall 
be of the same material as the nuts and bolts with which they are used, 
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(c) Washers.- Plain washers shail conform to the require- 
ments of ASA B27.2 = 1958 for Plain Washers", heavy series and lock 
washers shall conform to the requirements of ASA B27.1 - 1958 for 
"Lock Washers", heavy series. Washers shall be provided for appli- 
cations specified elsewhere and where indicated on the drawings. 


(d) Special Bolted Connections.- Where turned bolts with 
closer fits than specified above are required, the bolts shall have a 
‘nominal body diameter at least 1/16 inch larger than the nominal diameter 
of the threaded portion and the body length shall be 1/16 to 1/8 inch 
greater than the combined thickness of the connected members unless 
otherwise indicated on the drawings. Threads shall be Class 3 fit. Holes 
shall be as specified or indicated on the drawings. Plain washers shall 
be provided. 


(e) High-Strength Bolting.- High- strength bolting shall con- 
form to the AISC Specification for Assembly of Structural Joints Using 
High Strength Steel Bolts. 


(f) Machinery Connections.- Unless otherwise specified, bolts 
and nuts for machinery shall be threaded Class 2, free fit. Where 
operating machinery connections are made with reamed holes, turned bolts 
shall be supplied conforming to paragraph 9-06(d). 


9°07. MACHINE WORK.= (a) General.-. Unless otherwise shown on 
the shop drawings, all tolerances, allowances, and gages for metal fits 
shall conform to ASA Standard B4.1-1955 "Preferred Limits and Fits for 
Cylindrical Parts", for the class of fit as shown or otherwise required, 
In general, tolerances for machine-finished surfaces designated by non- 
decimal dimensions shall be within 1/64 inch. Sufficient machining stock 
shall be allowed on placing pads to insure true surfaces of solid material. 
Finished contact or bearing surfaces shall be true and exact to secure 
full contact. Journal surfaces shall be polished and all surfaces shall 
be finished with sufficient smoothness and accuracy to insure proper 
operation when assembled. Parts entering any machine shall be carefully 
and accurately machined and all like parts shall be interchangeable, 
All drilled holes for bolts shall be accurately located. 


(b) Finished Surfaces.- (1) Where surface finishes are 
indicated on the drawing or specified herein the symbols used or finishes 
specified, are in accordance with ASA B46.1 = 1955, "Surface Roughness 
Waviness and Lay." Values of roughness height are specified in micro» 
inches as "Average (RMS) Deviation from the Nean Surface". Roughness 
specified is the maximum value and any lesser degree will be satisfactory. 
Compliance with specified surface will be determined by sense of feel 
and by visual inspection of the work compared to Standard Roughness 
Specimens, in accordance with the provisions of ASA B46.1. Values of 
roughness width and waviness height are not specified, but shall be 
consistent with the general type of finish specified by roughness height. 
Flaws such as scratches, ridges, holes, peaks, cracks, or checks, which 
will make the part unsuitable will be cause for rejection. 


9.7 (32-60) 


907 (b) (2) 


oe (27 Where the finish is not indicated or specified, 
the type of finish shall be that type which is most suitable for the 
surface to which it applies and shall be consistent with the class of 
fit required. Surfaces to be machine finished shall be indicated on 
the shop drawings by symbols which conform to ASA B46. 1. 


: (c) Unfinished Surfaces.=- So far as practicable, all work 
shall be laid out to secure proper matching of adjoining unfinished sur- 
faces. Where there is a large discrepancy between adjoining unfinished 
surfaces, they shall be chipped and ground smooth, or machined, to 
secure proper alinement. Unfinished surfaces shall be true to the lines 
and dimensiors shown on the drawings and shall be chipped or ground free 
of all projections and rough spots. 


(d) Pin Holes.e Pin holes shall be bored true to gages, smooth 
and straight, and at right angles to the axis of the member, The boring 
shall be done after the member is securely fastened in position. 


(e) Gears. Unless otherwise specified or shown on ‘the drawings, 
all gears shall have standard involute teeth, machine cut from che Bolid 


rim, 


(£) Protection of Machined Surfaces.» (1) Machine-finished 
surfaces shail be thoroughly cieaned of foreign matter. Finished sur- 
faces of large parts and other surfaces shall be protected with wooden 
pads or other suitable means. Unassembled pins end bolts shall be oiled 
and wrapped with moisture resistant paper or protected by other approved 
means, 


(2) Finished surfaces of ferrous metals to be in bolted 
contact shall be washed with a rust inhibitor and given one thin coat of 
white or blue lead and tung oil. i 


(3) Finished surfaces of ferrous atali which will be 
exposed after installation shall be painted as specified in Section 20, 
"Painting". 


(8) Lubrication.e The arrangement and details for lubrication 
are shown on the drawings. Before erection or assembly, all bear ing 
surfaces shall be thoroughly cleaned and lubricated with approved high 
grade oil, After assembly, all lubricating systems shali be filled with 
an CERROS lubricant., T 

9°08. STEEL PROTECTION ANGLES.» Steel protection angles required 
for the protection of concrete work shall be erected true to line and E 
grade within the tolerances specified below. The edges of exposed faces ` 
may have a vertical or horizontal distortion from a straight line not 
greater than .025 inch per foot of length; provided, that distortion for 
any single piece shall not exceed 1/4 inch; and provided, that when the 
warp is greater than 1/16 inch an extra anchorhole shall be drilled near 
the proper corner and the piece drawn into position thereby. All bolt 
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heads on the exposed face shall be countersunk and fitted or ground, 
so that the heads are flush with the finished surface. Joints between 
abutting sections shall be square and flush and the butting ends shall 
be sawed or otherwise made smooth and regular, 


9-09. ZINC COATINGS.= Zinc coatings shall be applied in a manner 
and of a thickness and quality conforming to ASTM Specification 4123-59 
for “Zinc (Hot-Galvanized) Coatings on Products Fabricated from Rolled, 
Pressed, and Forged Steel Shapes, Plates, Bars, and Strip". 


9°10. REPAIRING GALVANIZED SURFACES. Galvanized surfaces which 
are damaged for any reason during transporting, handling, or construction 
operations shall be repaired. The method used in repairing the surface 
shall be one which will leave no defects in the finished coating. The 
repaired surface shall not be noticeable to the eye. The repair work 
shall be performed by using a galvanizing repair compound conforming to 
Federal Specifications 0-G-93, "Galvanizing Repair Compound." The method 
of application shall be as recommended by the manufacturer of the coating 
product. 


911. CORROSION RESISTING CLAD STEEL.- Corrosion resisting clad 
steel fabrication shall conform to best commercial practices. Clad 
steel must be fabricated and handled with extreme care to avoid surface 
damage and contamination. Any damage to the clad surfaces will be cause 
for rejection of the plate, The welding procedure and electrode classifi- 
cation shall provide the necessary structural strength and maintain the 
integrity of the clad steel. 


9-12. CASTINGS AND FORGINGS.~- (a) General.» Each casting shall 
have the mark number cast upon it. Each casting shall have the heat 
number stamped or cast upon it. Each forging shall have the mark number 
stamped upon it. Dimensions of castings shown on the approved shop 
drawings will be the finish dimensions. 


(b) Castings.- Repairs to castings shall not be made without 
the knowledge and prior approval of the Contracting Officer. Where 
repair welding is permitted, it shall be performed in accordance with 
the requirements of paragraph 9-03(e)(6). Deviations from the dimensions 
and the thicknesses of castings as shown on the drawing will not be per- 
mitted to exceed such amounts as will impair by more than 10 percent the 
strength of the casting as computed from the dimensions shown. Warped 
or otherwise distored castings or castings that are oversize to such 
an extent as will interfere with the proper fit with other parts of the 
machinery will be rejected. The structure of the metal in the castings 
shall be homogeneous and free from excessive nonmetallic inclusions. 
Excessive segregation of impurities or alloys at critical points in a 
casting will be cause for its rejection. 


9-13. PATTERNS.© In the construction of patterns care shall be 


taken to avoid sharp corners or abrupt changes in cross section, and 
ample fillete shall be used. The Contractor shall add such draft and 
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increases in pattern thicknesses as will conform to his standard 

foundry practice and as may be necessary to insure that all metal 
thicknesses of the finished castings will be in accordance with the 
dimensions shown on the drawings within the tolerances specified in 
paragraph 9-12, All patterns will remain the property of the Contractor. 


9-14. SHOP ASSEMBLY.=- Unless otherwise specified, each machinery 
and structural unit furnished shall be assembled in the shop to determine 
the correctness of the fabrication and matching of the component parts. 
The tolerances shall not exceed those specified in paragraph 9-02 or 
shown on the drawings and each unit assembled shall be closely checked 
to insure that all necessary clearances have been provided and that 
binding does not occur in any moving part. Assembly and disassembly work 
shall be per sormed in the presence of a Government inspector, unless 
waived in writing by the Contracting Officer, and any errors or defects 
disclosed shall be immediately remedied by the Contractor, without cost 
to the Government. Before disassembly for shipment, each piece of a 
machine or structure shall be metchemarked to facilitiete erection in 
the field. The location of natch-narks shall be indicated by circling 
with a ring of white paint after the shop coat of paint has been sal ay 
or as otherwise directed, 


9-15. LD ASSEMBLY.- (a) General.- All parts to be installed 
shall be cleaned thoroughly; all packing compounds, rust, dirt, grit and 
other foreign matter removed; all holes and grooves for lubrication 
cleaned; and all enclosed chambers or passages examined to make sure 
that they are free from injurious materiale, Where units or items are 
shipped as assemblies they will be inspected by a representative of the | 
Contracting Officer prior to installation. Disassembly, cleaning nad 
lubrication will not be required except where there is indication that 
such work is necessary to place the assembly in a clean and properly 
lubricated condition. The top of all steel floor plating shall be 
installed flush with abutting curb surfaces. Stillson wrenches, cold 
chisels, or other tools likely to cause injury to the surfaces of rods, 
nuts, or other parts shall not be used for the work of assembling and 
tightening parts. Bolts and screws shall be tightened firmly and 
uniformly, but care shall be taken not to overstress the threads by 
using excessive force or wrenches of excessive length. When a half 
nut is used for the purpose of locking a full nut the former shall be 
placed first and followed by the latter. Threads of all bolts, nuts, 
and screws shall be lubricated by graphite and oil before assembly. 
Driving and drifting bolts or keys will not be permitted. l iF 


(b) Alinement and Setting.» Each machinery or structural 
unit shall be accurately alined by the use of steel shims, or other 
approved methods, so that no binding in any moving parts or distortion 
of any members occurs before it is finally fastened in place. The 
alinement of all parts with respect to each other shall be true within 
the respective tolerances required. The machines shall be set true to 
the elevations shown on the drawings. 
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(e) Blocking and Wedges.=- All blocking and wedges used for 
the support, during installation, of parts to be grouted in shall be 
removed before final grouting, unless otherwise directed by the Cone 
tracting Officer. Blocking and wedges left in the foundation with the 
approval of the Contracting Officer shall be of steel or iron. 


(d) Foundations and grout ing. Concreting of sub- bases and 
frames and the final grouting under parts of machines shall be in accordance 
with the procedures as specified in Section 5, "Concrete". 


9-16. TESTS AND TRIALS.- (a) General.» The Contractor shall at 
his expense. perform analyses and tests to demonstrate that all materials 
are in conformity with the specifications, except where such tests are 
waived in writing by the Contract ing Officer. Should the Contractor 
desire to use stock materials, not manufactured specifically for the 
work covered by these specifications, he shall submit evidence satis- 
factory to the Contracting Officer that such material conforms to the 
requirements of the specifications and detail tests of these materials 
will not be required, if so approved by the Contracting Officer. Tests, 
except where modified, shall be made as indicated in the respective de- 
tailed specifications or on the drawings and, unless otherwise authorized, 
in the presence of the Contracting Officer. The Contractor shall furnish 
the Contracting Officer certified reports in triplicate of all required 
analyses and tests 30 days prior to shipment. The Contractor shall 
furnish to the Contracting Officer, upon request, specimens and samples 
for independent analysis and test, all properly labeled and prepared 
for shipment. 


(b) Analysis of Material.- The Contractor shall furnish the 
Contracting Officer certificates listing the heat numbers and the chemical 
and physical properties of the metal from which each article or piece of 
material was made 30 days prior to shipment. There shall be furnished 
also, two lists; one from the shop showing what pieces or members are 
to be made from the material ordered, and the other from the mills showing 
what pieces or members are furnished from each heat or melt. 


(c) Xeray end Gamma-ray Tests.= When doubt exists as to the 
soundness of any part, such part may be subjected to an X-ray or Gammae 
ray inspection at the discretion of the Contracting Officer, and the 
cost of such inspection will be borne by the Government. 


(d) Tests of Machinery and Structural Units.- Each complete 
machinery and structural unit when so specified in the section of the 


specification covering the units, shall be erected and tested in the 

shop in the presence of a Government inepector, unless otherwise directed 
by the Contracting Officer. Waiving of tests, however, shall not relieve 
the Contractor of responsibility for any fault in operation, workmanship, 
or material that may later develop before the completion of his contract 
or guarantee. After being assembled in place at the site, each complete 
machine or structural unit shall be operated through a sufficient number 
of complete cycles to demonstrate to the satisfaction of the Contracting 
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Officer that it meets epecification requirements in all respects and 
is suitable for performing the work intended. The details for tests 
on the various machinery and structural units shall conform to the 
requirements of the pertinert sections of these specifications. 


9-17. PAYMENT.- No separate payment will be made for the material 
and work covered under this section and ell costs in connection there 

. with will be included in the contract lump-sum price for the item to 
which the work and/or materials pertain. p 
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SECTION 10 - ELECTRICAL REGULATIONS, WORKMANSHIP, 
MATERIALS AND EQUIPMENT 


10-01. SCOPE: This section covers the regulations, workmanship, 
materials, and certain equipment applicable to the electrical work to 
be performed under these specifications, The materials and equipment 
covered herein shall be furnished only as specified, shown on the draw- 
ings or required for the respective items of work necessary to complete 
the contract. 


10-02, APPLICABLE STANDARDS, REGULATIONS, AND SPECIFICATIONS: The 


following standards, regulations, and specifications of the listed 
national authorities shall form a part of this section, 


(a) Federal Specifications. 


Symbol Title 

W-C-586 Conduit Outlets (Cast-Iron, Malleable-Iron and 
Cast Aluminum, With Cover and Accessories - 
For Shore Use). 

W-C-596 Connector, Plug, Electrical; Connector, Receptacle, 
Electrical; Plate, Wall, Electrical. 

W-F-406 Fittings; Cable and Conduit. 

& Amend, 7 

W-F-791b Fuses, Cartridge and Plug. 

& Amend, 1 

W-J-800a Junction Box; Extension, Junction Box; Cover, 

& Amend, 2 Junction Box, (Steel, Cadmium or ZincrCoated). 

W-P-131a _ Panelboards, Equipped with Automatic-Circuit- 

& Amend. 2 Breakers. 

W-S-610 Splice, Conductor, 

W-S-865c Switch Box (Enclosed) Surface Mounted. 

W-S-893a Switches; Toggle, Multiple Unit; with Wall Plates. 

& Amend. 1 

1-8-8963 Switches; Toggle, Single-Unit, with Wall Plates. 

CC-M-636a Motors; Fractional-Horsepower, (Alternating-Current). 

& Amend, 2 

CC-M-641b Motor; Alternating-Current, (Integral Horsepower). ö 

FF-B-171a Bearings, Ball, Annular (General Purposes), 

and Amend. 1 Bree ‘ . 
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Symbol Title 
HH-G-156c Gaskets; General Purpose; Rubber e or 
Synthetic) Molded, Sheet and Strip, 

HH-T-10la Tape; Friction. 
& Amend. 1 - 
HH-T-11lLlc Tape; Rubber (Natural and Synthetic), 
& Amend. 1 Insulating. 
QQ-B-650 Brazing Alloys, Copper-Zinc, Filler Metal. 
QQ-C-576a copper Plates, Rolled Bars, Sheets and Strips. 
QQ-R-175 Resistance Wire. 
-8- 561d Solder, Silver, (with Conservation Provision). 
& Amend, 1 
QQ-S-571c Solder; Lead Alloy, Tin-Lead Alloy, and Tin-Alloy, 
& Amend. 1 Flux Cored Ribbon and Wire and Solid Form. 
QQ-W-3h1a Wire; Copper, Soft or Annealed, 
TT-V-5la Varnish, Asphalt. 
& Amend. 1 
-C- 566 Conduit; Steel Flexible, 
WW-C-581¢ Conduit; Electrical, Steel, Rigid, Zine-Coated. 
& Amend. 2 

(b) American Institute of Electrical Engineers. 
No. 500 Test Code for Polyphase Induction Machines, 
No. 502 Test Code for Single Phase Motors, 


(c) _American Society for Testing Material ; 


B 8-59 Concentric-Lay-Stranded Copper Conductors, Hard, 
= Medium-Hard, or Soft. 


D 470-59T Method of Testing Rubber and Thermoplastic Insulated 
58 Wire and Cable (Tentative). 


(4) American Standards Association, 


c 8.36-1955 Asbestos, Asbestos-Varni shed Cloth and Asbestos- 
„ 8 : Thermoplastic Insulated Wires and Cables. 
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Symbol Title 

C 50 Rotating Electrical Machinery, 

C 57 Transformers, Regulators and Reactors. 
(e) Military Standard. 

MIL-STD-195 

& Change 1 Marking of Connections for Electrical Assemblies. 
(f) Military Specifications. 

MIL-V-1, 137A Varnish, Electrical ~ Insulating (For Electro 

& Amend, 1 Motive Equipment). 

MILeC-2, 212B Controllers, Motor Starters, And Master Switches- 

& Amend. 1 Alternating - Current, Naval Shipboard Use. 


MIL-E-16, 366D Electrical Clamps, Lug Terminals And Conductor 


Splices-Pressure Grip. 


(g) National Electrical Manufacturers Association. 


wete-1955 Asbestos and Asbestos-Varnished = Cambric and 
Asbestos-Synthetic Insulated Wires, Cables and 
Cords ry 

W0-3-1959 Rubber Insulated Wire and Cable for the 8 

. and Distribution of Electrical Energy. . 

865-1959. Tower Switchgear, Assemblies Standards. 

101-1959 ; Industrial Control Standards. 

MG1-1959 Motor and Generator Standards, 

811-1935 -Specialty Transformers, 

IRI-19544 Transformers. 

15-1955 Wire, Magnet, Enamel Insulation. 


> (h) National Board of Fire Underwriter e 7 Ma Aan 


No. 70 


He30 | Š 


Standard for Electric Wiring and Apparatus, 12739) . 


2 * 


(i) National Bureau of Standards. | 


National Electrical Safety Code. 
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10-03. GENERAL.- (a) Exposure.- The electrical equipment will 
be subject to exceptionally severe moisture conditions and a wide 
temperature range. All insulation shall be selected for this condition, 
and all other parts of the equipment shall be designed so that they 
will not be injuriously affected by such exposure. Insulating materials 
subjected to high temperatures or electric arcs shall be of an approved 
refractory material. . 


(b) Interchangeability.- Equipment for the same, similar 
or allied service shall be of the same manufacture and type, and when 
of the same rating shall be interchangeable. All equipment shall be 
designed to require a minimum number of spare parts. 


(c) Painting.- Unless otherwise specified, painting shall 
conform to the applicable requirements of Section 20. 


10-04. GAGE OF WIRE, CABLE AND SHEET METAL.= The gages of wire, 
cable, and sheet metal specified herein and shown on the plans are 
American Wire Gage (AWG), (Brown and Sharpe) for electric wire and 
cable, and United States Standard Gage (U.S.S.) for sheet metal, unless 
otherwise noted. 


10-05. TESTS.-= (a) Wire and Cable.e Wire and cable shall be 
given insulation resistance tests as specified in paragraph 10-12(c). 


(b) Motor Insulation Resistance Test. The insulation 
resistance to ground of the windings of all motors shall be measured 
and recorded after installation but before any external wiring connections 
are made, The insulation resistance shall be not less than the require- 
ments of the A. I. E. E. Standards and the Contracting Officer's approval 
of the measured insulation resistance shall be obtained before those 
items of equipment are energized or operated under power, 


(c) Material, Labor, and Supplies.» Material, labor, and 
supplies which may be necessary in connection with field tests and other 


tests specified in this section or elsewhere in these specifications 
shall be provided by the Contractor at his expense. 


10-06. EQUIPMENT, CIRCUIT AND CONDUCTOR DESIGNATION.= (a) general. 


All electrical equipment, circuits, and conductors shall be properly 
identified as to function or to indicate operation, either as specified, 
as shown on the drawings, or as approved by the Contracting Officer. 


(b) Equipment.- Name plates shall.be provided on the switche 
boards and on other panels and power control stations as specified in 
other sections of the specifications or shown on the drawings. Identd® 
fication of all pushbutton stations and disconnects shall be by means 
of name plates. Name plates. shall be of corrosion-resisting metal with 
either raised or depressed lettering and contrasting background, except 
that those for interior use, or inside weathertight enclosures shall be 
of black and white laminated, phenolic material suitable to permit 
engraving through the black surface into the white lamination. All name 
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plates shall be ‘attaches to: equipment by means of 8 roial 
metal screws. 


(c) Circuit and Conductor PE mations All insulated cone 
ductors shall be identified by means of approved tags or bands bearing 


the circuit and conductor number securely fastened to each conductor. 
The tags shall be placed at each junction box and terminal point of the 
circuit. The tags shall be of an approved weatherproof insulating , 
material, aluminum, or brass 3/4 inch in diameter and 1/16 inch thick 
with. a hole provided for attaching. The circuit designation shall be 
stamped on one side of the tags and the particular phase designation or 
wire number shall be stamped on the other. Equivalent information shall 
be placed on bands. At each 3-phase power receptacle, the phases shall 
be identified and care shall be taken to connect the same contact of 
each polarized receptacle to the same phase. 


(d) Junction Box Designation.- All junction boxes and hand- 
holes ghall. be provided with a brass name plate on the cover of the box 


bearing the box designation as shown on the plans. If cover is of cast 
. the designation may be stamped on the cover. 


(e) Conduit Designatior „„ All conduit shall be identified’ at 
‘the terminals and where they leave concrete and masonry by means of 
suitable dieestamped brass tags, or. other approved means, to show 
designations as indicated on the drawings. 


10-7. CONDUIT AND CONDUIT FITTINGS. = Rigid metal conduit shall 
be used where conduit is required in the work covered by this contract 
except that short sections of neoprene covered flexible metal conduit 
may be utilized for connections to motors and equipment where approved 
by the Contracting Officer. No threadless fittings or running thread 
couplings shall be used on runs of standard rigid. conduit unless specifi- 
cally indicated on the drawings. Rigid. metal conduit, conduit fittings, 
outlet bodies, and flexible metal conduit shall conform, respectively, 
to Federal Specification ²-C-58le, Federal Specification WeF=406, > 
Federal Specification WeC-586, and Federal Specification WW-C-566a. 
Conduit expansion fittings shall be of an approved watertight and 
weatherproof construction, provided with approved means to insure the 
electrical continuity of the conduit run and prevention of. damage. to 
the cables.. They shall be a standard manufactured product and approved 
by the National Board of Fire Underwriters, Expansion fittings shall 
be provided where conduits pass. through an expansion or monolt thee: 
joint | in the masonry and where indicated on os drawings. * 


E 10-08. CONDUIT INSTALIATION.= (a) Rigid Metal Conduit,- Ends... 
of rigid metal conduit shall be cut square and reamed to remove rough |. - 


edges and burrs. Joints between lengths of rigid metal conduit and at 
entrances to switches, junction boxes, and fittings shall-be made watere- 
tight by applying a waterproof paint or compound to the threads and 
otherwise tightly made to provide electrical continuity of a given 15 
system or run. Field bends in conduit shall be made with as large a 
radius as practicable. Unless otherwise indicated or required, field 
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bends in conduits of sizes 3 inch and less shall have at least a 
_3-foot radius and field bends in 4- inch conduits shall have at least 
a 4efoot radius. In no case shall conduit bends with less than standard 
factory radii be used. All bends shall be carefully made with proper 
tools so that the conduit is not flattened, Conduit runs shall be 
pitched as required to insure drainage. Conduit fittings that may trap 
water shall be vented for drainage in an approved manner. All conduits 
extending out of the concrete shall be located in accordance with the 
dimensions given on the drawings, or in accordance with the directions 
of the Contracting Officer, alined perpendicular to the surface of the 
concrete unless otherwise indicated, and shall be rigidly fastened to 
the forms and held in place to prevent lateral movement during con- 
creting operations by extending the conduit through the forms or through 
templates fastened to the forms. All open ends of conduit shall be kept 
sealed with pipe plugs, pipe caps or conduit bushings and metal discs, 
except when working on the run, to exclude concrete, dirt, and moisture. 
Similarly, all fittings and outlet bodies for which covers are not 
required shall be provided with temporary blank metal covers. All 
embedded conduits shall be spaced so as to have not less than 2 inches 
of concrete between them and 3 inches to any outside surface and shall 
be rigidly supported to prevent movement while the concrete is being 
placed, Exposed conduits shall be supported as shown on the drawings 
and as otherwise required, Exposed conduit runs shall be run in straight 
lines parallel to building lines or beams. Any necessary offsets shall 
be accomplished by employment of standard bends, conduit fittings, or 
boxes. Where conduits are grouped, the bends and fittings shall be 
installed in a manner to present a symmetrical appearance. Exposed 
conduits shall be supported at intervals not to exceed eight (8) feet. 
Capped conduit and conduit terminating in end boxes or fittings shall 
be supported approximately 6 inches from the terminal. Recognized 
standard supports and clamping devices such as pipe clamps and U-bolts 
shall be used for supporting or anchoring exposed conduits. Pull boxes, 
junction boxes and similar devices for exposed conduits shall be self- 
supporting and anchored independently of the conduit system, Boxes and 
supporting devices for exposed conduit installations on concrete shall 
be supported by anchors, metal concrete inserts, or other approved 
methods. Wooden plugs in concrete will not be acceptable. All exposed 
rigid metal conduit shall be prepared and painted in accordance with 
the applicable provisions of Section 20, "Painting". During concreting 
operations extreme care shall be exercised to avoid damage to the 
conduit installation. 


(b) Conduit Drains.~ In locations where conduits terminate 
in earth, the ends of the conduit shall be capped, Cast, embedded pull 
and junction boxes shall be drilled in the bottom and fitted with leinch 
galvanized drain pipes. Concrete handholes shall be provided with similar 
drain pipes, 


(c) Mandrel Tests.- The following mandrel tests shall be 
made for all embedded metal conduit. After the placing of concrete in 
any pour an approved mandrel shall be drawn through each embedded metal 
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conduit run in the presence of the Contracting Officer or his repre- 
sentative, to make sure that no obstructions or restrictions are 
present. This procedure will not relieve the Contractor of respons i- 
bility for replacement of misalined boxes, or defective conduit, or 
mater fals left out of the concrete pour. Any conduit found plugged 
shall be immediately cleared, or if this is found impracticable, 
provision shall be made to route a replacing conduit around the point 
of obstructions, all to the satisfaction of the Contracting Officer. 
Metal mandrels with heatepbertcat =: shall conform to the fotloving 
dimensions: 


Diameter Inches Length, Inches 


For 3/4" conduit . 0.62 1.24 


For 1" condit ' | 0. 78 : 1.357 
rer 11/4" conduit 1.03 2.07 
For 1-1/2 conduit > 1.20 2.42 
For 2" conduit * 1.55 3. 10 
For 2-1/2" conduit 1.85 23.70 
For 3" conduit | 2.30 4.6 


(d) Minimum Size.- No conduit ‘smaller than 3/4 inch shall be 
used except where specifically shown on the . or approved b 
the Contracting Officer. 


: (e) Pull and Junction Boxes.» All pull and junction boxes 
in the concrete construction shall either be embedded in the concrete or 
formed in the concrete with cast metal frames and covers as more fully 
described in paragraph 10-08(e). Boxes shall be produced by a company l 
regularly engaged in the business for at least the three previous years, 
It is intended that the producer shall employ his regular. methods and 
procedures except as modified by particular provisions of these specifie © 
cations or as shown on the drawings. All conduit boxes and fittings used 
outdoors and not in the concrete construction as specified above shall 
be of cast metal with hubs as required for threaded conduit connections 
and all covers shall be gasketed and made watertight. Sheet metal 
boxes shall be limited to use indoors and shall be fabricated from 
No. 10 U. 8. Gage sheet steel with conduit hubs welded thereon, All 
boxes shall be hotedipped galvanized after fabrication. Drawings 
and/or catalog cute and a description of the boxes shall be submitted 
to the Contracting Officer for approval. All cast conduit, pull and 
junction boxes shall be equipped with neoprene gaskets, with covers 
held in place by round head silicon bronze machine screws, whether used 
indoors or outdoors, 
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(f) Conduit Boxes. All conduit boxes for out lets and 
receptacles shall be cast with screw hubs for installation out-of- 
doors and included in exposed conduit runs. Boxes for outlets and 
receptacles for indoor installation in concealed conduit runs may 
be pressed steel, unless otherwise specified and required, meeting 
requirements of Federal Specification W-C-583. All conduit boxes 
shall be galvanized or cadmium plated. 


10-09. CABLE TRAYS.= Cable trays shall be of the standard ladder 
rung type constructed of high strength, corrosioneresistant aluminum 
alloy extrusions in the operating house and the trays under the catwalk 
shall be, formed steel channels, hotedip galvanized after fabrication. 
cable trays shall be of suitable size as required or shown on the 
drawings, with rungs spaced on nine-inch (9") centers. The trays shall 
include all material for splices, junctions, cable support at top of 
risers and connections, Trays located under spillway catwalk shall be 
field painted to match catwalk painting as specified in Section 20. 


10-10. INSULATED WIRE AND CABLE.e (a) General.» (1) Except 
for switchgear, control panel wiring or unless otherwise specified, all 
wire and cable for power, control and lighting systems shall be single 
conductor cables, insulated as specified below with either a heat and 
moisture-resisting or an ozone-resisting grade of insulation and with 
heavy duty oil resistant thermosetting synthetic compound (Neoprene) 
jackets, all conforming to the specific requirements specified below. 


(2) The conductor size and circuit operating voltage 
for any particular application or service shall be as listed in the 
cable tabulation, as indicated on the drawings, or as specified under 
the detailed requirements for the particular item. 


(b) Materials, Construction, and Tests, unless otherwise 
specified, shall conform to the applicable requirements of the IPCEA- 
NEMA Standards Publication No. WC 3-1959, March 1959, entitled, Rubber 
Insulated Wire and Cable for the Transmission and Distribution of 
Electrical Energy". Parts, sections, appendices, grades and classes 
specified hereinafter will refer to the above IPCEA-NEMA 5 
unless otherwise stated. 


(c) Conductors shall be of tin or lead alloy coated annealed 
copper wire conforming to all the applicable requirements of Part 2. 
Conductors shall be solid or stranded as required below. 


(1) Power Circuits.- “Conductors to be insulated for 
1000-volt service and below shall have Class B stranding. 


(2) Lighting Circuits.- „ Conductors of No. 10 AWG and 


smaller shall be solid, and conductors of Te 8 AWG and larger > 
have Class B stranding. : i 5 
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(3) Control Circuits.- Conductors shall have Class C 
stranding and shall be not smaller than 19 strands of No. 25 AWG wire, 
except that conductors for current transformer secondary circuits 
shall be not smaller than 19 strands of No. 22 AWG wire. 


(d) Insulation.- (1) Material.» Conductor insulation 
shall be suitable for conductor temperature of not less than 75° C., 
and, for conductors specified to be insulated for Rated Circuit 
Voltage of 600 volte and less, shall be either a vulcanized "Synthetic 
Rubber Heat and Moisture Resisting" grade of insulation or an "Ozonee 
Resisting Natural ot Synthetic Rubber" grade of insulation; and, for 
conductors specified to be insulated for a Rated Circuit Voltage of 
601 volte and greater, shall be an ozone-Res st ing Natural or Synthetic 
Rubber or Butyl Rubber" grade of insulation. The "Ozone-Resisting" grade 
of insulating compounds shall conform to the requirements of Paragraphs 
3.14 or 3.15, except that water absorption characteristics of the Ozone- 
Resisting Natural or Synthetic Rubber grade of insulation ere shall 
be as follows: l , 


The compound, after a 26-hour immersion, shall show a 
specific inductive capacity not greater than 4.5; and, 
after a continuous l4eday immersion, shall show a 
specific inductive capacity not more than 7 percent 
higher than the value determined at the end of the. 
initial 24-hour period, nor more than 3 percent higher 
than at the end of the seventh day. 


The "Synthetic Rubber, Heat and Moisture Resisting" grade of insulating 
shall conform to the requirements of Paragraph 3.13, except that the 

. specific inductive capacity and mechanical water acids seas character- 
` istics shall be as follows: 


The compound, after a 24-hour immersion, shall show a 
specific inductive capacity not greater than 5; and, 
after a continuous l4eday immersion, shall show a 
specific inductive capacity not more than 10 percent 
higher than the value determined at the end of the 
initial 24-hour period, nor more than 3 percent oe 
than at the end of the seventh day. 


The compound, after a 7-day immersion, shall not absorb 
more than 0.15 grams of water per square inch of surface 
exposed to the water, . ; 


x The 5 in the presence of the contract ing officer, ‘shall per» 
form tests on samples of the insulation taken from the finished product 

to determine compliance with the specified requirements. Test procedure 
shall be in accordance with the applicable requirements of ASTM Standard 
D470-58T, entitled "Testing Rubber and Thermoplastic Insulated Wien and 

Cable“. ; 
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(2) Insulation Thichness. - Thickness of conductor 
insulation shall be not less. than that shown in Part 3, Table 12, 
for ungrounded neutral, except for the circuits listed below for which 
the insulation thickness will be for the respective Rated Circuit 
Voltages shown: 


Rated Circuit 


Circuit Voltages (Volts) 


Power Circuits with conductor size No. 8 AWG 

and larger, Lighting Circuits, Annunciator 

and Resistance Temperature Detector Circuits, 

each operating at 600 volts or below... . 0-600 


Power Circuits with conductor size No. 10 AWG 
and smaller and Control Circuits, each 
operating at 600 volts and below . . e ə ə o 601-1001 


(e) Jackets.» Over the insulated conductor there shall be 
applied an outer jacket of an oil-resisting thermosetting synthetic 
compound conforming to Part 4, paragraph 4.13.3. The jacket shall be 
in direct contact and adhere to the conductor insulation. The jacket 
thickness shall be as specified in Part 4, Table 26. 


(f) Dimensional Tolerance.= The outside diameter of single- 
conductor wires and cables shall not vary more than 10 percent and 5 
percent, respectively, from the calculated outside diameter based on 
the thickness, including tolerance, of the component materials specified, 


(g roval.=- Manufacture of the wire or cable shall not 
be started until all materials to be used in the fabrication of the 
finished wire or cable have been approved by the Contracting Officer. 


(h) Inspection and Tests.- (1) General.- Inspection and 
tests of wire and cable furnished under these specifications shall be 
made by and at the plant of the manufacturer. All tests and inspections 
shall conform to the procedure set forth in the applicable 88 


or standards referred to herein. 


(2) Reports.» Four certified copies of test reports, 
indicating the results of tests made, shall be furnished the Contracting 
Officer, and no wire or cable shall be shipped until authorized by the 
Contracting Officer. 


10-11. MISCELLANEOUS WIRE AND CABLE.= (a) Bare Copper Cable for 
Grounding Use. Bare copper cable for grounding use, larger than No. 4 
shall be of concentric lay stranding and shall conform to the require- 
ments of ASTM Specification B 8-56, Class B. Grounding cables embedded 
in masonry shall have a triple braid weatherproof covering. 
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(b) Asbestos, Asbestos-Varnished Cloth and Asbestos-Thermo~ 


plastic Insulated Wire and Cable for Switchboards.- (1) General,- 


Asbestos, asbestose-varnished cloth and asbestos-thermoplastic insulated 
wire and cable shall conform to the requirements of NEMA WCl-1955. The 
makeup and construction of the wire or cable for the particular appli- 
cation shall conform to the requirements of Table 1 therein. 


(2) Switchboard Cable for Power Circuits. Switchboard 
cable for power circuits shall be of the size specified, indicated or 
required and shall conform to the requirements of Designation No. 8, 
Type TA, stranded of NEMA WC1l-1955. 


(3) Panel Wire for Control Circuits.=- Panel wire for 
control circuit shall be No. 12 stranded conductor and shall conform to 
the requirements of Designation No. 8, Type TA, of NEMA WC1-1955. 


(4) Hinge Cable for Control Circuits.- Hinge cable for 


control circuits shall be No. 12 extra flexible stranded and shall con- 
form to the requirements of Designation No. 9, Type TA, of NEMA WC1l=1955. 


(e) Flexible Cable for Demountable Fixtures.- Flexible cable 
for demountable fixtures shall be of the size specified, indicated, or 
required, and shall be Underwriters’ Type SO, rated 600 volts. 


(d) Shipment of Wire and Cable.-. All wire and cable shall 
be shipped on reels or in coils, plainly marked for complete identi- 
fication including the wire and cable size, the number of conductors, 
type of wire or cable, length, weight, voltage, thickness and character 
of insulation, and the name of the manufacturer. 


10-12. WIRE AND CABLE INSTALLATION.- (a) Wiring.- (1) general. 
Wiring shall constitute the furnishing and installing of all cable and 
wire required in the locations specified; the making of all connections 
and the proper placing, arranging, and identifying of all materials as 
specified or directed by the Contracting Officer. All wiring shall be 
in rigid metal conduit, and metal trays. Unless otherwise specifically 
indicated, no wire smaller than No. 12 gage shall be used for power, 
lighting or control, When the wire or cable cannot be pulled through 
the conduit easily, powdered soapstone, tale, or other approved preparation 
may be used to facilitate pulling. Cleaning agents or lubricants having 
a deleterious effect on conductor coverings shall not be used. 


(2) Conductor Termination. Conductors shall be ter- 
minated by means of approved pressure grip (solderless) lugs of the 
indented barrel type with integral insulation grip (shroud). For instal- 
ling the lug, the insulation shall be stripped from the conductor only 
the distance required for inserting the conductor the full depth of the 
lug so that the insulation grip will have the maximum effect. The 
barrel of the lug shall be indented into the conductor and the insulation ' 
grip compressed over the insulation using the tools especially designed 
for the purpose. The pressure grip lugs shall conform to the applicable 
requirements of Navy Specification 17Cl3e. 
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wear sree (3) Cable Supports.=- Conductors and cables in vertical 
conduits shall be supported at intervals in accordance with paragraph 
300-19 of the National Electric Code or as directed by the Contracting 
Officer’ by a split wedge tapered support inside a special steel coupling 
with a hot ‘dip galvanized finish. The split wedge shall fit inside the 
coupling and be placed approximately 1 inch from top of coupling. The 
space above the split wedge at conduit terminations shall be filled with 
compound to seal the top of the conduit. The compound shall forma , . 
reliable, homogeneous dialectric medium around the cables and conductors, 
adhere tightly to the cables and metal coupling, and shall not absorb 
moisture. The compound shall remain plastic at operating . 


4) Bundling of e Individual conductors in 
cable trdys shall be bundled by circuits utilizing plastic spiral wrap 
tape. “The tape shall be black, 1/2 inch wide and shall conform to the 
applicable requirements, of Military Specification M 19098. 


pps (b) Splice 282 Insulation for all wire and cable splices 
shall conform to the practice recommended by the wire and cable manue 
facturer. Only bolted parallel grooved type folderless connectors, 
properly taped to provide insulation at least equal to that of the con- 
ductors joined shall be used. Where cable of two manufacturers are to. 
be joined, the recommended practice of the manufacturer supplying the 
principal cable shall be followed. Where cables pass through handholes 
without splices, if practicable, a generous amount of slack shall be 
left in the handhole to take care of contraction in cold weather and to 
facilitate splicing: should the cable require cutting at a future date. 


os (c) Tests.- An insulation resistance test shall be made by 
the Contractor on all wiring after installation and before making cone 
nections to any terminals or equipment but with all taps and splices. 
completed. Results of the tests shall show the installation to be in 
accord with Section 110-19 of the National Electrical Code. All tests 
results ‘shall be recorded and three copies shall be furnished the Cone .., 
tract ing Officer. After all insulated wire or cable has been pulled ` 
into individual conduits or otherwise into final position and before 
any connections to equipment have been made, each individual wire with 
600 volt insulation shall be subjected, for a period of not less than 
ene minute, to a 60-cycle,. 1,000-volt test. Any wire not success ful ij 
meeting the test requirements shall be replaced without cost to the 
Government and the test repeated for all wires in the same raceway. 


10-13. RECEPTACLES AND PLUGS,- (a General. ` All receptacles e 
and plugs shall be a standard manufactured product and shall be approved. 
by! the Underwriters' Laboratories, Inc. In lieu of the Underwriters ' 
Laboratories, Inc., approval, consideration will be given to certified. 
test reports of an adequately equipped recognized independent testing 
laboratory competent to perform. such testing, indicating conformance 
to all requirements of the applicable Underwriters’ Laboratories, Inc., 
Standard. Samples shall be submitted for approval when requested by 
the Contracting Officer, 


en 
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(b) 440-Volt Outlet Receptacles.» Outlet receptacles for 
440-volt service shall have current rating, number of conductors and 


type of housing and conduit fitting as specified or indicated on the 
plans. A threaded watertight cap shall be chained to the receptacle 
housing for use when the plug is removed. A plug shall also be pro- 
vided with each receptacle. The receptacle and plug shall be of the 
type providing a grounding circuit through a separate pole. 


(c) 120-Volt Outlet Receptacles.- Outlet receptacles for 
120-volt service shall have current rating, number of conductors, type 


of housing, and conduit fitting as specified or indicated on the plans. 


10-14, ELECTRIC MOTORS.= (a) Motors.e (l) Type. Motors 
shall be of the vertical or horizontal shaft squirrel cage type, 
designed for full voltage starting, with drip-proof frames for motors 
located indoors and with splash-proof frames for motors located out- 
doors. tegralehorsepower motors shall conform to the requirements 
of Federal Specification CC-M-641b. Fract ional-horsepower motors shall 
conform to the requirements of Federal Specification CC-MH-636a. All 
motors shall conform to the requirements of American Standards Associ» 
ation Standard C-50, National Electrical Manufacturers Association 
Standard MG 121959, each as they may apply. Tests shall be made in con- 
formity with the applicable standards of the American Society of 
Electrical Engineers. 


(2) Classification.- Squirrel cage induction motors 
shall conform to the NEMA Design B duty classification unless otherwise 
specified. Hoist motors shall be of a design especially suited for 
hoisting service. 


(3) Rating. Motors shall be rated not over 50° Centi- 
grade temperature rise continuous duty for full load operation, except 
as noted on the drawings or specified herein. Spillway gate hoist 
motors may be rated on a 30 minute full load operation interval at the 
option of the manufacturer. Polyphase motors shall be wound for operation 
on 440-volt, 3-phase, 60ecycle electrical power. Single phase motors 
shall be wound to operate on 115-volt, 60-cycle power except for special 
applications which shall be as indicated on the drawings. 


(4) Speed,- Motor speeds shall be as called for on the 
drawing or required to operate the driven equipment properly. 


(b) Frames.- (1) Sizes and dimensions of frames shall 
conform to the standards of the National Electrical Manufacturers 
Association, 


(2) Motors located out of doors shall have openings in 
the frame and end bells covered with l4-mesh copper or other suitable 
nonferrous wire screening. 

i K (3) Eye bolts, located in an approved manner, shall be 
provided on all motors rated 5 HP or more. 
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(c) Windings and Insulation.- Insulation shall be Class A 
and with special moisture resisting treatment, except spillway hoist 
lubricating pump fractional horsepower motors which shall have Class H 
insulation or other moisture proof insulation specifically approved 
by the Contract ing Officer. 


(d) Motor Bearings and Bearing Housings.= Motors shall be 


provided with ball bearings and integral horsepower rated motors shall 
be provided with ball bearings designed to facilitate removal and 
renewal, and to prevent escape of lubricant or entrance of foreign 
materials. on all integral horsepower rated motors, including those 
where the bearings are of approved prelubricated type requiring no 
addition or change of lubricant for a period of at least 5 years, fitted 
openings located on the top and bottom respectively of the bearing 
housing and readily accessible shall be provided for applying and 
draining the e 


(e) Terminal Leads.- Terminal leads on all integral borse- 
power rated motors installed out- of- doors shall extend outside the frame; 
shall have insulation equivalent to that of the motor windings; and 
shall be terminated in a two-piece, 4«-position, watertight terminal box 
rigidly bolted or equally well secured to the motor frame. They shall 
be sealed with an impervious nonhygroscopic compound where they pass 
through the frame. Twoepiece terminal connectors shall be provided on 
the end of each lead for making external connections, and shall be marked, 
by die stamping, in accordance with the standards of the National Blect- 
tical Manufacturers Association. Conduit entrance to the terminal box 
shall be threaded, ; 


(£) Treatment Against Corrosion for Spillway Gate Hoist Machine 


Motors.=- All screws, bolts, nuts, pins, studs, springs, washers, and 
such other miscellaneous fastenings, or fittings, shall be of an approved 
corrosion resisting material. Shafts shall be cadmium plated, or treated 
in a manner equally effective in e corrosion. 


(8) Machine Work for Spillway Gate Hoist Machine Motors.-=- 
Machine work shall be accurate, of high quality and inconformity with 


approved standard practice. Threads shall be in accordance with the 
"National Forms" as adopted by the U. 8. National Screw Thread Com 
mission for the types of threads required. Thread fits shall be Class 
2. Threads on all body-bound bolts shall be chased a sufficient length 
so that when the nut is tightened there will be approximately 1-1/2 
threads under the nut, or the bolts. shall be undercut an equivalent l 
amount. All bolts and cap screws shall be provided with lock washers, > - 


(h) Designation and Markings.- (1) A name plate shall be 
attached to the frame of eaeh motor, whith shall clearly indicate the 


manufacturer's name, identification symbol, serial number and salient: : 
design features, such as type, horsepower, no-load and full-load speed 
for motors, 5 5 and ful I- od current ane oe for 
motors, ‘ 7 . 4. S 1 
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(2) Serial numbers shall be die stamped on the frame 
and shaft under the name plate and on the drive end respectively. 


(1) Painting.- All metal surfaces to be painted shall be 
smooth, clean, and free from mill scale, corrosion, grease, or other 
materials detrimental to paint. The surfaces shall be painted with 
the manufacturer's standard shop base coat, and two finish coats of 
gray enamel conforming to the applicable requirements of Section 20, 
"Painting". 


(J) Tests.- (1) Tests shall be made in conformity with the 
standards of the American Institute of Electrical Engineers. One gate 
hoist motor selected at random by the Contracting Officer shall be given 
a complete test at the place of manufacture, prior to shipment. The 
remainder of the motors shall be given an approved standard "short 
commercial test". Certified copies of the results of a complete test 
for duplicate equipment will be accepted in lieu of the complete test 
specified. No substitute will be accepted for the standard short 
commercial test. The short commercial test shall include a minimum of 
one check point on the insulation-resistance-temperature relation, 


(2) Complete test of motors shall include the following: 
Excitation test 
Impedance test 


Performance and speed- torque test (Prony brake or 
other approved equivalent method) 


Temperature test 

Insulation resistance - temperature shall be in 
accordance with Paragraph 6, AIEE Test Code No. 
500 

Dielectric test 

Cold and hot resistance measurement 


Effectiveness of enclosure 


Grafic charts indicating the results of the above tests shall be 
furnished as follows: 


Excitation Tests. Volts as abscissa vs. amperes, and watts as 
ordinates, l 


Impedance Tests. Volts as abscissa vs. amperes and watts as 
ordinates. 
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Performance Test. Percent load as abscissa ve. efficiency, power 
factor, amperes, watts, and percent slip as ordinates. 


` |. Speed-Torque Test. Torque in foot»pounds as abscissa vs. speed 
in r. p. n. as ordinate. 


(3) Certified copies of the results of the above tests 
for duplicate equipment will be accepted, except for the standard short 
commercial tests. 


(4) Reports, recording all data obtained during the 
above tests, shall be furnished to the Contracting Officer, for each 
motor in triplicate, and approved prior to shipment. Any material 
departure -om the characteristic curves and data approved before 
manufacture will be cause of rejection of the motors. 


(k) Data to be Submitted for Approval.- The following listed 
data pertaining to the motors as designated shall be submitted to the 


Contracting Officer for approval before manufacture of the spillway 
gate hoist and at least 3 months in advance of the shipment date for 
all other motors. 


(1) Complete descriptive specifications of the spillway 
gate hoist motors with necessary cuts, photographs and drawings to 
clearly indicate the construction of the machine, Published catalog 
sheets or descriptive brochures for all other motors generally showing 
details of construction shall be submitted. Special emphasis shall be 
given to indicate the features for which approval is required. 


(2) Dimensional drawings. 


(3) Motor characteristic curves for the spillway gate 
hoist motors either calculated or taken from similar machines, indicating 
the speed, power factor, efficiency,current and kilowatts imput, all 
plotted against percent of load as abscissa. For all other motors, a 
statement of full load speed, power factor and efficiency shall be 
submitted for approval. 


(1) Winding Space Heaters.» a) Heaters shall be installed 
in the lower section of the motor frames, excluding fractional horsepower 
motors, directly underneath the field windings and shall be of such 
rating that when the heaters are energized the temperature of the motor 
winding will be maintained at approximately 10 degrees Centigrade above 
ambient. The heater leads shall be termineted in a watertight box 
located on the outside of the motor frames. The heating unit shall be 
of a tubular type, with a chrome-nickel element embedded in a refractory 
insulating material, encased in an approved, watertight metal sheath, 
rated for operation on 115 volts A.C. and shall be designed for continuous 
operation under the conditions of installation and to withstand 10 percent 
over voltage continuously. The rate of heat dissipation shall be uniform 
throughout the effective length of each coil. 
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(2) Sheath.- Sheath shall be of a corros ion- resist ing 
nonox i diz ing metal of seamless construction, and shall have a wall’ 
thickness of not less than .030 inch, 


(3) Insulation.- Insulation shall be a granular ~ 
mineral refractory material, highly resistant to heat and shall have 
a specific resistance of 1,000 ohms per cubic inch at 1,000 degrees 
Fahrenheit. The method of measuring the specific resistance shall 
be as approved by the Contracting Officer, 


(4) Terminals.- Terminals shall be watertight and 
shali be provided with leads suitable for making connections to the 
watertight terminal box located on the motor frame. 


(5) Tests.» Each unit shall be tested at the factory 
for rating, successful operation, watertightness and dielectric. 


10-15. CONTROLLERS AND CONTACTORS EXCEPT SPILLWAY EQUIPMENT, - 


(a) general. Those motor controllers, contactors, and disconnect 
switches not to be located in the enclosed switchgear installed in the 
operating house and which will comprise the equipment for controlling 
and protecting the motors or other circuits in accordance with the 
scheme of operation specified, indicated, or required and as approved 
for the particular application shall be mounted on an insulating panel. 
NEMA Type 4 enclosures shall be installed for all such control equipment 
located outdoors and in sluice valve pit, and NEMA Type I enclosures 
shall be used with similar equipment to be located in the operating 
house, however, NEMA Type 2 enclosures may be supplied in lieu of Type 

I at the Contractor's option. The types of enclosures shall be as 
defined in NEMA industrial Control Standard No. ICI- 1959. All control 
equipment shall be wired complete and shall be equipped with cable 
connectors of the correct size and type for making external connections. 
Nonesoldering type connectors shall be used on all stranded conductors 
on the control equipment. All connections shall conform to the require» 
ments of paragraph 10-12. 


(b) Rust Preventive Treatment.» All ferrous parts including 
the enclosing cases shall be galvanized, sherardized, or given other 
approved corrosion resisting treatment and then painted. The painting 
shall be in accordance with the manufacturer's standard, both as to 
quality and colors of materials used. Portions of metal surfaces 
embedded in concrete shall not be painted. All pins, fittings, and 
bearings shall be of an approved corrosioneresisting metal. 


(c) Complete descriptive data and dimensional prints showing 
all conduit connections shall be furnished the Contracting Officer for 
approval at least 3 months prior to scheduled installation. 


10-16. GROUNDING.= (a) Materials.- (1) Copper grounding plates, 


inserts, and grounding terminal bars shall conform to the requirements 
of Federal Specification O-C-57 Ga. 
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(2) Copper grounding cables shall conform to the . 
requirements of paragraph WERI 


(3) Brazed 8 between copper cables, rods, 
and plates shall be made using silver solder conforming to the 
requirements of Federal Specification QQ-S-56ld, Class 3. 


(4) Brazed connections between copper cables and 
ferrous items shall be made using an approved brass brazing solder 
9 to the R of Federal Spectflcacton QQ-B-650. 


(5) All grounding connections on main ground ‘cables 
not made with embedded inserts shall be accomplished by using suitable 
approved bolted clamps. The clamps shall consist of two similar high 
copper alloy. castings. The bolts shall be high strength and of corrosion 
resistant material, The clamped connection shall be brazed using an 
oxyhydrogen or oxyacetylene torch. 


(6) The Contractor may use, at his option, an appxoved 
Sopporthoradte or copper. oxide-aluminum method of welding connections 
on ground wires as an alternate to the above described brazed connect ions. 
Proper molds and methods recommended by the manufacturer shall be used 
if this method of making connections is elected. 


10-17, PAYMENT.= No separate payment will be made for the material 
and work covered under this section and all costs in connection there- 
with will be included in the contract lump-sum price for the item to 
which the work and/or materials pertain, 
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SECTION 11 = TAINTER GATES 


11-01, SCOPE: The work covered by this section consists of furnishe- 
ing all plant, Tabor, equipment and materials, and performing all oper- 
ations in connection with furnishing and erecting four (uh) spillway 
tainter gates, including embedded components, in strict accordance with 
the specifications and the applicable drawings. Work, materials, tests 
and services not expressly called for in the specifications or on the 
drawings, but which are necessary for the complete fabrication, installe 
ation, testing and painting of the items covered, shall be furnished by 
the Contractor. 


11-02. GENSRALs Each eats assembly shall be complete with em- 
bedded side ana bottom seals, rubber side seals, structural framework, 
skin plate, trunnions, and anchoreges, and all other parts and appur- 
tenances shown on drawings Nose 5/1 through 45/6. The materials and 
workmanship shall conform to the requirements of Section 8 and Section 9, 
wherever applicable. The Contractor shall submit for approval complete 
shop drawings showing fabrication, welding and erection details for the 
gates. In addition, a detailed description of ths proposed erection 
procedure shall be submitted for approval. Painting of gates shali be 
as specified in Section 20. 


11-03. FABRICATION: (a) General. All gate parts shall be f ab- 
ricated in strict accordance with the details shown on the drawings, 
and attention is directed to any special accuracy and adjustments ree 
quired thereby. Field welding will be permitted only where specifically 
shown on the drawings or authorized by the Contracting Officer, Curved 
members shall be accurately pressed or rolled to the required curvature, 
and attendant deformation of the section shall be prevented or corrected. 
Heating shall not be employed unless specifically approved by the Cone 
tracting Officer, and, if approved, os precautions shall be taken 
to avoid overheating. 


(b) Gates. The movable structural portion of the gates shall 

` consist primarily of an allewelded framework of structural steel shapes 
and plates, a watertight welded skin plate of low alloy steel, and 
trunnion castings and bushings. The trumnion castings shall be pro- 
vided with lubrication fittings for lubricating the bushings where 
shown on the drawings. The lubrication fittings shall be of the giant, 
button head type. The Contractor shall furnish an approved type porte 
able, hand-operated lubrication pump capable of delivering lubricant 

to the lubrication fittings at a pressure of 5,000 psi. The pump shall 
have a capacity of not less than 30 pounds of lubricante 


(c) Rubber Gate Sealse Molded rubber seals shall be provided on 
the sides of the gates as detailed on the drawings. where rubber seals 
are required to be vulcanized, the vulcanizing shall be done in the 
shop. Each rubber seal shall have sufficient extra length to allow for 
fitting and trimming at the ends in the field, Bolt holes drilled in 
the rubber seals shall be accurately located from the corresponding 
holes in the seal angles and 7 olap bars. 
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(d) Side Seals.- Side seals shall be constructed of an 
Amer and outer channel end a corrosion resisting steel clad cover 
plate. The inner channel of the seal shall house the seal heaters 
specified in Section 18, "Electrical Work", The space between the 
inner and outer channel shall be filled in the shop with granular vermi» 
culite (expanded or exfoliated mica) insulation. Space shall be com 
pletely dry and free from foreign matter before installing the insule 


`- ating materials. All structural connections shall be watertight welds 


and shall be tested with an air pressure of 15 pounds per square inch 
for 12 hours. The inner channel shall be tested before the outer channel 
is in place. 


11-04. SHOP ASSEMBLY,- The structural frame of each tainter gate, 
including si:a plate sections, girders, end frames, bracing, trunnion 
assembly, and side seals, shall be completely assembled in the shop. 

Shop assembly shall be accomplished by means of approved types of cone 
nections such as tack welds, bolts or clamps. After shop assembly, each 
gate shall be checked for dimensions, tolerances, and accuracy of alinement. 
In addition, the Contractor shall note the adjustments provided for in the 
seals and trunnion assemblies, and each assembled gate shall be checked 
to insure that the overall fabrication will permit final field adjustment 
to the clearances and tolerances shown on the drawings. Particular care 
shall be taken to insure that a line through the centers of the trunnion 
pins is parallel to the bottom edge of the skin plate and that both 
trunnion assemblies are truly concentric about this line for their full 
` lengths. The shop assembly and check of each tainter gate shall be made 
in the presence of representatives of the Contracting Officer, and any 
errors discovered shall be corrected. While the gates are assembled, 
each trunnion bushing shall be lubricated with an epproved type waterproof 
lubricant. After preliminary acceptance, each gate shall be suitably and 
legibly match marked, disassembled and prepared for shipment. Trunnions, 
including bushings, pins, shoes, thrust washers and keeper bars, shall be 
shipped assembled to their resepctive end frames, and shall be adequately 
secured to their end frames to prevent rotation during shipment. 


_ 11005. ERECTION.- (a) Anchorages.- The anchorages shall be installed 
in the spillway piers as shown on the drawings. The anchorages shall be 
rigidly held in position by erection bracing while the surrounding concrete 
is being placed. Any connections between the erection bracing and the tie 
beams shall be removed before such connections are embedded in concrete. 
The anchorages shall be installed to the exact lines and elevations show 
on the drawings. The anchorages shall be isolated from the concrete, as 
shown on the drawings, by means of asphalt impregnated sheet cork, 1/2 
inch thick, attached to the metal surfaces with an approved linoleum 
cement. No concrete shall be poured around the anchorages until the 
linoleum cement has set,and special care shall be taken in placing the 
concrete around the anchorages so as not to injure the sheet cork. The 
anchor girders for the intermediate piers shall be completely filled with 
concrete in the manner shown on the drawings. 


11.2 (32-60) 


11-05 (b) 

(b) gates. The Contractor shall not initiate erection of 
the gates until the erection drawings and the proposed erection procedure 
required by paragraph 11-02 have been approved by the Contracting Officer. 
The Contractor shall assemble and install the various parts of the gates 
in accordance with the drawings and as match marked in the shop. Before 
connecting trunnion shoes to trunnion girders, the matching surfaces shall 
be cleaned of all mill scale, rust, or other objectionable material. 
After erection of each gate and side seals, but prior to testing the 
gate movement, the Contractor shall install shims between the trunnion shoe 
and trunnion girder. No second pour concrete and no sinc fill between 
the trunnion shoes and trunnion girders shall be placed until each gate 
has been completely installed and thoroughly tested through its entire 
length of travel to the satisfaction of the Contracting Officer, The 
side seal plates in the piers shall be adjusted go that they lie in a 
true vertical plane perpendicular to the axis of the dam, and with 
proper clearances to the gate structure as shown. on the drawings. The 
rubber side seals of the gates shall be adjusted so that they maintain 
the specified preset against the side seal plates for the entire length 
of travel. The bottom seal shall be adjusted to match the bottom edge 
of the skin plate and adjustments made by grinding the skin plate and 
side seal to fit the bottom seal. After the adjustments to the trunnions, 
‘rubber seals on the gate, side seal plates, and bottom seal beams have 
been made, the zinc shall be poured in the space between the trunnion 
shoe and the trunnion girder. After the sinc is placed, the gate shall 
be operated again and all final adjustments made to the side and bottom 
seals before the second pour concrete is placed. The trunnion bushings 
shall be lubricated before and after testing and adjusting each gate. 
Prior to final acceptance of the gates, all shop and field splices in 
skin plates shall be tested for water-tightness by means of water 
pressure tests, using a hose with a pressure of not less than 50 pounds 
per square inch discharging not more than 3 feet from the surface being 
tested, These tests shall be conducted at the expense of the Contractor, 
in the presence of a Government Inspector and at such times as will not 
interfere with the progress of the work. Any leaks showing as a result 
of these tests shall be repaired at the expense of the Contractor. 


11-06, PAYMENT.- (a) General.- Payment for furnishing all plant, 
labor, equipment and materials, and for performing all operations in 
connection with the four (4) tainter gates, including embedded components, 
as specified hereinbefore and as shown on drawings Nos. 45/1 through 
45/6, will be made at the contract lump-sum price for "Four Tainter 
Gates, Complete", 


(b) Partial P t8.» Monthly payments for the tainter 
gates and appurtenances will be made upon estimates of completion of 
the various parts of the work at the following percentages of the con- 
tract lump-sum price: 
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Items of Work Percent 
Fabrication and Shipment 40 
Installation 40 
Final Test and Acceptance 20 
Total 100 


Final payment will be made when the gates have been erected, 
tested, and accepted and all other requirements of these specifications 
complied with to the satisfaction of the Contracting Officer and will 
amount to the total contract prices less the amount of all partial 
payments previously made and any other proper deductions. 
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SECTION 12 ~-=- TAINTER GATE HOISTS 


12-01. SCOPE.= The equipment to be furnished and installed under 
this section consists of 4 complete gate hoists. The units shall be 
furnished and installed complete, including base supports, geared drives, 
motors, electrical equipment, controls, covers, guards, and other 
necessary items as detailed on the drawings. 


12-02. ELECTRICAL EQUIPMENT.- Electrical equipment, including 
motors, brakes, and controls are specified in Section 18, "Electrical 
Work", Heaters and lubrication pumps are specified in Section 10, 
"Electrical Regulations, Workmanship, Materials and Equipment". 


12-03. DESIGN CRITERIA.=- (a) The machines shall be designed to 
open the gates under anticipated ice conditions. The torque distribution 
is assumed to be one half to each side of the gate as illustrated on the 
drawings. The maximum allowable strees except in the speed reducers 
using 250 percent of the normal motor torque, shall not exceed 75 percent 
of the yield point of the material, Allowances for shock and impact 


VIII not be required. The basis of design including efficiencies, 
- reducers, capacities, speed and other details, is shown on the drawings 


and shall govern when selecting equipment for approval. The layout of 
the machinery bases is based on commercially available speed reducers. 
To accommodate various reducers, the Contractor may vary the number of 
teeth in the slow speed open gearing plus or minus 5 percent. The 


1 reducers furnished shall be a regular catalogued item; specially de- 


signed reducers with torque or horse power ratings other than those 
normally published will not be acceptable. Further requirements re- 
garding speed reducers are set forth in paragraph 12-04. Small changes 
in the structural bases will be allowed to accommodate various reducers. 
Other equipment such as bearings and couplings shall have a capacity 
equal to the capacity of those shown on the drawings. The remainder of 
the mechanical portions shall not deviate from the details shown on the 
contract drawings other than the substitution of welded construction 


5 for cast or vice-versa. Welds shall not be stressed beyond 7.2 Kips 


per square inch. Open gearing shall be Seatgned by the Lewis: Formulae 
with all the load on one tooth, 


(b) The Contractor shall furnish full detail and 1 
drawings covering the hoist he proposes to furnish. Full detailing of 
the structural base, including all welding, shall be approved before 
fabrication. A reduction in size of any members in the base will not 
be allowed. 


12-04. SPEED REDUCERS.- (a) Worm Reducers.=- The worm gear speed 
reducer requirements shown on the drawings have been computed to meet 
the overload conditions outlined in paragraph 12-03. The imposed over- 
load torque shall not be more than 160 percent of the published Class 
1 catalog rating. This reducer is designed with reserve capacity to 
allow an increase in ratio in the event such change is touna. necessary 
after field testing of machinery. 
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(b) Double Reduction, Slow Speed Reducers.= The low speed 


reducers shall be of the helical or herringbone type and the use of 
low speed worms in lieu thereof is unacceptable. The reducer require» 
ments shown on the drawings have been selected to meet the overload 
conditions outlined in paragraph 12-03. The imposed overload torque 
shall not be more than 200 percent of the published Class 1 catalog 
ratings. The reducers shall be furnished with the slow speed pinions 
forged integrally with the shafts. An outboard bearing on the slow 
speed shaft shall be furnished as shown on the drawings. The maximum 
overhung load on the output shaft shall not exceed 330 percent of the 
catalog rating. The maximum overioad on the slow speed shaft bearing 
adjacent to the pinion shall not exceed 200 percent of the permissable 
overhung load as specified in manufacturers' catalogs. 


(c) Heaters.» Both reducers shall be equipped with immersion 
type electric heaters, therometers, and other items as specified in 
paragraph 12-15. 


(d) Lubrication Pumps.- The slow speed reducers shall be 
equipped with lubrication pumps and accessories as specified in para- 
graph 12-15. Inspection hatches shall be provided on the top of the 
reducer housing. 


(e) Lubrication.- A sight glass to show the oil level shall 
be provided. Before shipment the reducer sshall be treated with a rust 
preventive oil compatable with the lubrication oil to be permanently 
used, Careful inspection and flushing will be required at time of final 
installation before reducers are placed in service. Sas 


(£) Name Plate.= Each reducer shall be provided with a name 
plate showing the following: Manufacturers name and model number, the 
ratio, the rated capacity, and the service rating, 


12-05. GEARING, OPEN.= Open gears and pinions shall have a 20 
degree pressure angle full depth involute teeth, and unequal addendum, - 
Design of the teeth is based on the Lewis Formulae with all the load on 
one tooth. The teeth shall be machined to a 63 micro inch finish on 
the flanks. Gears and pinions shall be cut by the same manufacturer. 
Back lash shall range between .020 inch to .030 inch measured at tight- 
est point. i 


12-06. SHAFT COUPLINGS.= Couplings shall be of sufficient capacity 
to develop the full strength of the shafting which they connect and 
shall be pressed and keyed on. In determining the coupling capacity, 
the manufacturer's published rating shall be divided by a service factor 
of 1-1/2. Flexible couplings shall be of forged steel. Floating shaft 
couplings shall be the gear type to allow for hoisting cable adjustment 
in the field. Sufficient.end float shall be provided on the floating 
shaft couplings to compensate for shaft expansion and the couplings shall 
be designed for floating shaft service. Rigid couplings shall be made 
of cast or forged steel and shall be of the flanged or compression type 
with recessed bolts. 


12.2 (32-60) 


12-07 


12-07. SHAFTING: Shafting shall be furnished in accordance with 
the drawings. “Steels of equal properties other than those specified 
may be substituted subject to approval. Fillets shall be provided where 
changes in diameter occur. The line shaft shall be made of cold finished 
steel, machine straightened after the keyways are cut. The fits are 
shown on the drawings by code number taken from A. S. A. B4.1-1955 Pre- 
ferred Limits and Fits for Cylindrical Parts". The line shafts shall be 
given a coat of red lead before shipment. 


12-08. KEYS AND KEYWAYS: Keys and keyways shall conform to the 
requirements of ASA Standard B 17.1-1943 for “Shafting and Stock Keys” 
unless otherwise specified or required, 


. 12-09. BEARINGS: The bearings shall be of the 3 rol- 
ler type on the slow speed shafts and self-aligning ball bearing on the 
countershafts. The housings of the slow speed bearings shall be cast 

steel, those on the line shaft including the hangers, may be cast iron. 

All slow speed bearings shall be secured to the shafts with adapter 

. ‘type fittings. Expansion type bearings shall be used on the line shaft. 
Sufficient clearance sbould be left between the floating shaft coupling 
and the hanger bearing to allow for contraction of the shaft. In the 
event a split housing is furnished on the slow speed pillow blocks, the 
caps shall be recessed into the bases and secured with not less than 

four bolts.. An application factor. of 2.0 applied to the normal load 
shall be used to determine the equivalent load. Using the equivalent 
load, a bearing shall be selected having a minimum life rating of 3000 

hours based on a life expectancy of 90 percent of the group. Bearings 
> shall be lubricated with an approved silicone grease before shipment. 


12-10. MACHINERY BASES AND ANCHOR BOLTS: The Contractor shall 
furnish and install machinery bases and anchor bolts as shown on the 
@rawings. The welding shall be continuous and shall develop the full 
strength of the members. The machinery pads shall be machined to a 
125 micro inch after the base has been stress relieved. The bases 
and anchorage shall be modified only as required to accommodate the 
equipment furnished and the substitution of lighter members shall not 
be permitted. The base shall be completely decked over with 1/4 inch 
checkered steel floor plate. A fitting tolerance of 1/4 inch shall be 
allowed around all members. The deck projecting beyond the pier shall 
be permanently welded in place. That on top of the pier shall be re- 
movable, using 1/2 inch diameter cross-recessed oval head silicon `` 
bronze cap screws to hold it in place. Eye bolts.or U bolts shall be 
furnished at the corners to facilitate handling. Access ladders, — 
one on the upstream side and one on the downstream side shall be pro- 
vided as shown on the drawing No. 46/3. A metal template or templates 
for anchor bolt setting shall be furnished for locating the anchor bolts. 
The- frames shall be accurately drilled for the anchor bolts, using the 
template furnished. The pipe sleeves used to encase the anchor bolts 
shall be stuffed with cotton waste to prevent the entrance of concrete 
and other foreign matter. 


12-11. DRUM: The drum and drum gear arms shall be of welded 
construction and shall be stress relieved before machining. The rope 
socket shall be made of cast steel machined to a 250 micro inch finish. 
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The heat treated gear rim shall have a shrink fit to the body plus 
round dowels as shown on the drawings. The drum shall be formed to 
produce a smooth spiral wrap for the flat wire rope; machining of this 
surface will not be required. The recess for the cast steel socket 
shall be machined to a 250 micro inch finish. The space between the 
keeper rings shall equal the actual width of the rope plus 1/4 inch. 
The wire rope attachment to the drum shall conform to the method shown 
on the drawings. The sockets shall be thoroughly cleaned of all scale 
and shall be chipped and ground to form properly fitting seats for the 
zinc anchor. 


12-12. FLAT WIRE ROPE.= Wire rope used on the hoisting drums shall 
be 3/4 x 8 - 4 x 19 weave (trade designation 1/2 x 7) flat rope, No. 302 
corrosion resisting steel. In order to make the ropes equal in length, 
the upper ends of the wire rope shall be socketed first, then before 
installing the bottom sockets the rop shall be prestressed to 20 percent 
of breaking strength before the lower ends are cut and socketed. Sockets. 
shall be applied by the rope manufacturer. The sockets shall be retested 
in the shop to 40 percent of the breaking strength after zincing. 
Maximum variation in length after final test in shop shall be plus or 
minus 1 inch. Ropes shall be installed on the drums before shipment of 
hoist. The sewing wires and seizing wire shall be No. 302 corrosion 
resisting steel. The rope shall be lubricated at the plant of the rope 
manufacturer. 


12-13. GUARDS AND COVERS.= Safety guards or covers shall be 
provided around all rotating parts, except the drum and line shafts. 
After fabrication the guards and covers shall be hot dipped galvanized. 


12214. GATE POSITION INDICATORS.= Bach hoist shall be provided 
with two mechanical indicators as shown on the drawings. The micro 
dial shall be calibrated in tenths of a foot up to four feet. The 
second indicator shall be calibrated as shown on the drawings. The 
above calibrations shall be made on paper templates using actual field 
measurements for each gate. The measurement will be made at the center 
line of the gate and will show the actual shortest distance from the 
face of the spillway to the lower lip of the gate. The dials shall be 
returned to the shop for marking and processing. It is estimated that 
the gates will pass the flood of record at three and one half feet 
opening which indicates that practically all operation will be recorded 
on the micro dial. : 


12-15. LUBRICATION.- (a) Herringbone Speed Reducers.- A small 
motor driven rotary oil pump equipped with a pressure gage and rotating 
flow gage shall be provided for deluging all gearing and bearings 
within the reducer by automatic control to insure operation whenever 
the machine is in motion. The oil shall be circulated through one main 
pipe to the interior of the reducer head; with individual copper tubes 
from this point on the interior to each bearing and tooth contact point 
and, in addition shall deluge the top of each gear to prevent corrosion 
during long periods of idleness. In order to provide adequate means 
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of checking the operation of the oil pump, gasketed inspection hatches 
shall be provided in the top of the reducer housing. Two immersion 
electric heaters, controlled by differential thermostats, capable of 
maintaining the interior temperature of the reducer at 10 Fahrenheit 
degrees above ambient temperature, shall be installed. Thermostat and 
NEMA Size 1 contactor shall be mounted in an approved weatherproof 
enclosure on the reducers. Surface temperature of the heater elements 
shall not exceed 200° F., in order to avoid charring the oil. An 
approved thermometer and sight glass shall be installed on each reducer. 
A shop test of the heaters to demonstrate compliance with the above re- 
quirements shall be made before shipment. Before shipment each reducer 
shall be treated with a rust-preventive oil which will prevent corrosion 
for at least 6 months. The rust-preventive shall be compatible with the 
lubricating oil used in order to avoid draining of the cases when filling 
with lubricating oil when going into service. In the event corrosion 

is evident during storage, the Contractor shall take such necessary steps 
as directed by the Contracting Officer to prevent further corrosion, 


(b) Worm Red:cers.- With a bottom mounted worm, lubricating 
pumps will not be requ:x2d. The slow speed bearings on the worm gear 
shall be isolated from the interior of the case and provided with 
pressure lubrication fittings. One immersionetype electric heater, 
complete with thermometer, sight glass, and thermostat as specified 
above for speed reducers will be required for each worm reducer, 


(c) Roller Bearings.- All roller bearing pillow block shall 
be lubricated with an approved silicone base grease having watere 
resistant properties. Fittings shall be identical with those used on 
the remainder of the machine. 


(d) Open Gearing.- The teeth of the slow speed gear and 
pinion shall be protected before shipment by lead and tallow which shall 
be removed at time of installation. The teeth shall then be coated 
with an approved open gear lubricant, conforming to Military Specifi- 
cation MIIL- G- 18458 and amendment No. 1 for "Grease, Wire Rope Exposed 
Gear", 


(e) Flat Wire Rope.- The rope shall be lubricated at the 
factory as specified in paragraph 12-12 and no further lubrication 
shall be performed. 


(f) Shop Drawings.- Shop drawings showing the details of 
the lubrication system for the slow speed reducer shall be submitted 
in detail for approval. 


12-16. SHOP DRAWINGS.= Complete shop drawings of the equipment 
and machinery bases proposed shall be submitted to the Contracting 
Officer for approval prior to the fabrication of the equipment and 
machinery bases. 


12-17. PAINTING.» Paint ing shall be as specified in Section 20, 
"Painting". 
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12-18. SHOP ASSEMBLY AND TESTS.= Except for the connecting 
drive shafts to be installed between piers, each hoist unit shall be 
completely assembled in the shop and tested in the presence of a 
representative of the Contracting Officer. All bearing surfaces 
and lubrication lines shall be cleaned and bearirgs and gears properly 
lubricated before tests are begun. The motors, controls, and machinery 
shall be connected and each hoist operated at rated voltage. Each 
hoist shall be inspected and checked to insure all necessary clearances 
have been provided and that binding does not occur in any moving part. 
Each hoist shall be operated through a sufficient number of cycles to 
demonstrate that it meets the requirements of the specifications and 
is suitable for the purpose intended. Before disassembly for shipment, 
the units shall be suitable and legibly match marked. 


12-19. FIELD ERECTION AND TESTS. After the hoists have been 
installed, each complete machine will be operated a sufficient number 
of cycles to demonstrate that the requirements of the specifications 
have been met and that the performance of the equipment is satisfactory 
for the purpose intended. After the gates are set and during the getting 
of the hoisting machinery, the alinement of the pick-up point on the hoist 
drum and the pickup point on the gate shall be accurately checked by 
means of a transit. A tolerance of not more than 1/8 inch will be allowed 
‘in the alinement of the two points. After alinement, hoist ropes shall 
be connected to the gates, $ 


12-20. PAYMENT.- Payment for furnishing all plant, labor, equip- 
ment, and material and for performing all operations in connection with 
the tainter gate hoists and machinery bases, complete, in place, and in 
proper operating condition with all connections made, will be included 
in the contract lump-sum price for "Tatnter Gate Hoists", 
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SECTION 13 —— DIESEL-ELECTRIC GENERATOR UNIT 


13-01. SCOPE.© The work covered by this section consists of 
furnishing all plant, labor, equipment and materials and performing 
all operations in connection with furnishing, installing, and testing 
a diesel-engine generator unit and auxiliary mechaiical and electrical 
equipment and connections as shown on the drawings and specified herein. 
“The. diesel-electric generator set and the associated equipment to be 
furnished under this section shall be of the latest commercial types 
and designs and shall be the products of firms regularly engaged in 
the manufacture of such equipment. The generator and all electrical 
components and parts shall conform to the applicable standards of AIEE 
and NEMA. The diesel-electric generator set shell be delivered to the 
site asa unit. page 


“13-02, “WORK INCLUDED IN OTHER SECTIONS,- The furnishing and in- 


stalling of conduit and wiring between the diesel-electric generator 
set, control switchboards, starting battery and battery charger, and 
the electrical connections at the equipment shall be in accordance with 
the provisions of Section 18 "Electrical Work", 


13003, MATERIAIS.< All materials and parts comprising the units 
specified herein shall be of the highest grade, free from defects and 
imperfections, of recent manufacture, and unused, 


13204. GENERAL.» The Contractor shall furnish and install a 
diesel engine-driven electric generator set, together with the necessary 
. switchgear, controls, accessories, and all parts to provide a 60 KW. 
diesel electric generating plant for operating at 500 feet above sea 
level in an ambient temperature of 105° F., maximum and 15° P., minimum, 
complete, as show on the drawings and specified herein. 


1323-05. PARTS SERVICE,- The Contractor shall furnish the Contracting 
Officer with one copy of the equipment manufacturer's recommended spare 
parts list for the engine, generator, and exciter, together with the 
. name and location of the nearest permanent source from which the spare 
parte may be obtained in necessary quantities at all times. A full set 
of generator and exciter brushes shall be furnished as spare parts in 
addition to the complete sets furnished with the machines. 


13-06. MN. Rating of the diesel electric set shall be based 
on operation of the set at rated generator RPM when equipped with all 
necessary operating accessories such as air cleaners, lubricating oil 
pump, fuel transfer pump, fuel injection pumps, jacket water pump, 
governor, alternating current generator, and exciter, The blower on 
two-cycle engines shall be included as necessary operating accessories. 
The diesel electric set shall be capable of producing 60 M at 0.8 
power factor for continuous electric set applications. Ratings shall 
be corrected to standard sea level barometric pressure (29.92 in ks.) 
and 60° F, 


13-07. ENGINE.- (a) Ne. - The engine shall be a full com- 
pression ignition engine. It shall be a two- or four-stroke cycle, 
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singleeacting, solideinjection engine naturally aspirated. It shall 
be either vertical or Vetype, with trunketype pistons, Scavenging 
blower will be required on twoecycle engine, 


(b) Size.- The engine shall have not less than four 
cylinders. The minimum acceptable continuous rating is 93 horsepower, 
The 93 horsepower referred to is the minimum brake horsepower which 
the engine will develop and maintain continuously when the engine is 
in proper adjustment, is equipped with all auxiliaries used with the 
engine and’ is operating in an ambient temerature of 60 degrees F, 
with a barometric pressure of 29.92 inches of mercury. 


(c) Weight.- The total weight of the engine, generator, and 
base shall be not in excess of 4,500 pounds. 


(d) Speed.= The engine speed shall not exceed 1800 RPM at 
normal full load operation. 


(e) Governor.» The governor shall be of the mechanical or 
hydraulic type capable of maintaining the engine speed within 3 percent 
of rated speed for any load from open circuit to full rated load. Under 
steady load conditions over the range from no load to full load, the 
governor shall maintain the engine speed within 1 percent of the average 
value at that load. 


(f) The engine shall be capable of satisfactory performance 
on a commercial grade of distilled petroleum fuel oil such as No. 2 
fuel oil conforming to Federal Specification VV-F-800, "Fuel Oil, 
Diesel", Diesel engines requiring a premium fuel will not be considered. 


(g) Fuel System.- (1) Injection Pumps and Valves.- In- 
jection pumps and injection valves shall be a type not requiring adjust - 


ment in service. The pumps shall be positive action, constant stroke 
pumps. 


(2) Fuel Lines.» Fuel lines between injection pumps 
and valves shall be of heavy seamless tubing, and, to eliminate irregue 
larity of fuel injection, shall be of the same length for all cylinders. 


(3) Fuel Filters.- The fuel system shall be equipped 
with a fuel filter having replaceable elemencs which may. be easily 
removed from their housing for replacemert without breaking any fuel 
line connections, or disturbing the fuel pumps or any other part of 
the engine. All fuel filters shall be conveniently located in access- 
ible housings, ahead of the injection pumps so that the fuel will 
have been thoroughly filtered before it reaches the pumps. No screens 
or filters requiring cleaning or replacement shall be used in the 
injection pump or injection valve assemblies. 


(4) Fuel Transfer Pump.- The engine shall be equipped 
with a builtein-gear-type, engine-driven fuel transfer pump for supplying 
fuel through the filters to the injection pump at constant pressure, 
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ch) Cylinder Liners.- The engine shall be provided with 
removable wet-type cylinder: liners of close-grained alloy iron, heat 
treated for proper hardness to obtain maximum life. 


(i) Lubrication.» The engine shall have a gear- type lubri- 
cating oil pump for supplying oil under pressure to main bearings, 
crank pin bearings, piston pins, timing gears, camshaft bearings, and 
valve rocker mechanism, Effective lubricating oil filters shall be 
provided and so located and connected that lubricating oil is contine 
vous ly filtered and cleaned. Filters shall be accessible, easily removed 
and cleaned, and shall be equipped with a spring-loaded by-pass valve 
as an insurance against stoppage of lubricating oil circulation in event 
the filters become clogged. The engine shall have a water cooler lubri- 
cating oti cooler. 


(J) Air Cleaners.» The engine shall be provided with one or 
more air cleaners of sufficient capacity to protect effectively the 
working parts of the engine from dust and grip. 


(k) Starting.- The engine shall be equipped with an air 
starter. The air starting motor shall operate from the compressed air 
system which will provide a minimum line pressure of 100 psi. The 
starting air motor shall have sufficient capacity to crank the engine 
at a speed which will allow full diesel start of the engine. The 
starting pinion shall be so arranged as to disengage automatically 
when the diesel engine starts. No engineedriven battery charging gene- 
rator will be required. The air starter shall have the following acces- 
sories: Quickeopening starting valve, line sediment separater, line 
lubricator and silencer, all as shown on the drawings. 


. (1) Cooling.» The engine shall be furnished with a cooling 
system having sufficient capacity for cooling the engine when the 
diesel electric. set is delivering full-rated load in an ambient temp- 
erature not to exceed 105° F., for 24 hours. The engine shall be 
provided with a thermostatic by-pass valve placed in the jacket water 
outlet, between the engine and the cooling source. This valve shall 
maintain the proper jacket water temperature as. specified by the 
engine manufacturer under all load conditions. The engine shall be 
equipped with an engine driven, centrifugaletype water circulating 
pump for circulating water through the engine jacket, cylinder heads, 
exhaust manifold, and radiator, The engine shall be equipped with a 
radiator and fen of a type and capacity recommended by the engine manue 
facturer. The radiator shall be of the closed, pressure system type, 
with relief valve set to protect the radiator. The radiator shall be 
constructed with an integral surge tank, 7 


(m) Exhaust System. = A horizontal type silencer, of the 
semi-residential type shall be furnished with the engine and shall be 
suspended from the ceiling of the building. A flexible exhaust adapter 
at least 12 inches long shall be furnished for exhaust. outlet to the 
muffler, The flexible portion of the adapter shall be Type 321 cor- 
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rosion resisting steel, The exhaust piping shall be schedule 40 black 
steel pipe with welded joints and fittings, except for two line flanges 
and the flange connections provided for the flexible joint. The gaskets 
for assembling the flanged joints shall be corrugated metal-asbestos 
gaskets, capable of withstanding temperatures up to 1,000° F. The 
exhaust piping shall be supported by five variable spring hangers, as 
shown on the drawings. The exhaust piping and muffler shall be covered, 
where indicated on the drawings, by the application of a one-inch Verib 
lath around the pipe, with ribs resting against the pipe and wired 
securely in place, to provide an air space, and then covered with a 1-1/2 
inch thick layer of a high temperature insulating material, with all 
joints sealed with "85% magnesia" insulating cement. The insulating 
material shall consist of calcined diatomaceous silica blended together 
with asbe«:os fibre (or similar and equal products) to produce an insu» 
lation with high heat resistance capable of safely withstanding temper- 
atures up to 1,900° F. The insulation shall be either in sectional or 
segmental form, and shall be securely wired in place with l6-gauge 
annealed iron wire on 6einch centers. A 2-inch galvanized wire hexagonal 
mesh shall be stretched around the insulation and wired in place, and 
then there shall be applied a cement finish of "85% magnesia" in two 
coats, to provide a total thickness of 1/2-inch over the insulation. The 
outer coat shall consist of two parts of 85% magnesia to one part of 
Portland cement by weight, and shall be troweled to a smooth uniform 
finish. The space between pipe and insulation shall be left open at 
both ends of the insulation to allow free air circulation. 


(n) Safety Controls.- The engine shall be equipped with a 
control penel giving the oil pressure, water terperature, and speed in 
revolutions per minute. The engine shall be equipped with automatic 
safety controls which will shut down the engine in the event of low 
lubricating oil pressure, over speed, or high jacket water temperature. 


(o) Mountings.- The engine and generator shall be equipped 
with suitable support legs or base for mounting the engine-generator 
unit on a suitable base as shown on drawings. Spring type vibration 
isolators properly sized for the service and weight, shall be provided 
between the engineegenerator and the concrete found: tion, 


(p) Crankcase Breather.= A tube shall connect the crankcase 
together with the engine air intake to prevent accumulation of objecte 
ionable smoke and fumes in the engine room. 


13-08. ENGINE RADIATOR EXHAUST DUCT.- A sheet metal duct or 
shroud shall be provided between the engine radiator and the louvered 
exhaust opening in the outside wall of the engine room, as shown on 
the drawing. The duct shall be fabricated of 20-gauge galvanized or 
aluminum sheet, with 2" x 2" x 3/16" angle flange for bolting the duct 
to the concrete wall opening, and the opposite end formed and reinforced 
with a 1-1/2" x 3/16" angle or flat frame slightly larger than the 
engine radiator core, and arranged to leave about a 3-inch space between 
the duct and the radiator shell for the installation of a flexible 
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connection. The flexible connection shall be of long fibre, pure 

heavy canvas or asbestos cloth. All necessary angles, straps, bolts, 
clips or other fastenings to secure the flexible material to the radi- 
ator shell and duct shall be furnished and installed to assure airtight 
joints. Three air cylinder operated, recirculating dampers shall be 
installed in the exhaust duct as shown on the drawings. One air cylinder 
operated intake damper shall be installed in the exterior wall adjacent 

to the engine and one air cylinder operated exhaust damper shall be in- 
stalled in the exterior wall at the outlet of the engine exhaust duct. 

The cylinders shall operate from the building air supply and shall 
modulate air supply to engine as shown on control schematic on drawings. 
Damper in the exhaust duct shalI:be constructed of reinforced, l2egage 
galvanized iron or steel or aluminum,- The combination louver dampers in 
the exterior walls shall be constructed of aluminum, 12 gage or heavier 
and shall be similar to the design shown on drawing No. 49/3. The dampers 
shall be of the industrial type, provided with noiseless, non-erattling, 
rustproof trunnions and bearings. The damper blades shall be supported on 
suitable metal frames. The damper louvers in the exterior walls shall be 
provided in aluminum bird screens. 


13-09, FUEL OIL TANK.» An independent fuel oil tank having a 
capacity of 275 gallons shall be provided as shown on the drawings. Tank 
shall be constructed and installed in accordance with Pamphlet No. 30 
of the National Board of Fire Underwriters. The tank shall be provided 
with welded, reinforced threaded openings or flanges for all pipe con- 
nections, including oil-fill, vent, and gage. An oil-level-indicating 
device calibrated in gallons shall be installed in conjunction with the. 
oilestorage tank, 


13-10. GENERATOR AND EXCITER.- (a) Generator.- The alternating- 
current generator shall be rated as follows: 75 Kva.; 80 percent power 
factor (lagging) 60 Kw., 40° C. temperature rise above 40° C. ambient 
measured with a thermometer, 480 volts, 3-phase, 3-wire, 6e-cycle, 

1800 rpm; shall be mounted in a splash proof frame; and shall conform 

in all respects to the standards and recommended practices of the 

National Electrical Manufacturer's Association Standards MG1-1959, 

"Motor and Generator Standards". The combined efficiency of the generator 
and exciter at rated speed and power factor shall be not less than 89 l 
percent at full load, 87 percent at /- load, and 83 percent at 1/2-load, 
The generator shall be provided with space heaters to prevent condensation. _ 
The generator shall be provided with an amortisseur winding. The gene- E 
rator shall be heavy-duty, ball bearing, splash-proof construction, and 
shall be provided with lifting ring or rings. 


(b) Generator Coupling.= The generator shaft shall be connected ` 
to the engine flywheel through an approved: flexible coup ling. f 


(e) Exciter.» The exciter shall be mounted on the generator 
end . and shall be direct driven by an extension of. the generator 
shaft. The exciter shall be of ample capacity for the. mximm requi re- 
ments of the generator. It shall be furnished by the generator manu- ° 
facturer, and shall conform in all respects to the requirements of the 
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NEMA as referenced in subparagraph (a) above. The exciter shall be 

of sufficient capacity to give the generator good regulation, designed 
for quick voltage recovery and operation with a voltage regulator. It 
shall be rated at not less than 1.5 kilowatts and shall be enclosed in 

a splash-proof frame with the openings over the cormutator provided 

with approved removable covers. Heaters shall be provided in the 

exciter to prevent condensation. The generator manufacturer shall 

furnish with the generator and exciter a generator field rheostat, and 
exciter field rheostats and a voltage regulator. The field rheostat 

shall be assembled for concentric drive. The regulator shall be direct 
acting with sensitivity of not less than plus or minvs 2-1/2 percent, 

at ambient temperature between plus 59° F. and plus 104° p. and of such 
capacity that steady state voltage will not vary more than 2 percent 

above or |.:!ow any preset value between 440 and 480 volts when the 
generator 4 operated within its rating. The regulator shall be of the 
type that switches fixed resistors and of the class recommended by the 
manufacturer for operation with the A.C. generator supplied. The regu- 
lator shall be semi-flush mounted on the main control board. The supplier 
of the control switchboard by furnishing equipment that will fit the space 
assigned as shown on the drawings and by furnishing full dimensional 
information to effect a harmoniuus switchboard installation. Full details 
of the rheostats and regulator shall be sutiuitted to the Contracting 
Officer for approval. The Contractor shall guarantee operation of the 
generator between the limits of 440 and 480 volts at the terminals. If 
the main field variable rheostat is not necessary for correct operation, 
at the option of the manufacturer, a fixed rheostat may be furnished in 
lieu thereof or the rheostat may be ommitted,. 


(d) Insulation.- The generator and exciter insulation shall 
be Class A with special moisture-resisting treatment. 


13-11. WINDING SPACE HEATERS.- (a) General.=- Heaters shall be 
installed in the lower section of the generator and exciter frame dir- 
ectly underneath the field windings and shall be of such rating that 
when the heaters are energized the temperature of the generator and 
exciter winding will be maintained at approximately 5 degrees cent i- 
grade above ambient. The heater leads shall be terminated in a water- 
tight box located on the outside of the generator and exciter frame. 
The heating unit shall be of a tubular type, with a chromeenickel 
element embedded in a refractory insulating material, encased in an 
approved, watertight metal sheath, rated for operation on 115 volts 
A.C. and shall be designed for continuous operation under the con- 
ditions of installation and to withstand 10 percent over-voltage 
continuously. The rate of heat dissipation shall be uniform ee 
the effective length of each coil. : 


(b) Heating Element,- The heating element shall conform re, 


the requirements of Federal Specification QQ-R-175, "Resistance Wire", 
Grade E. 
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(e) Sheath.» Sheath shall be of a corrosion- resist ing 
non-oxidi sing metal of seamless construction, and shall have a wall 
thickness of not less than .030 inch. 


(d) Insulation. Insulation shall be e granular mineral 
refractory material, highly resistant to heat and shall have a specific 
resistance of 1,000 ohms per cubic inch at 1,000 degrees Fahrenheit. 
The method of measuring the specific resistance shall be as approved 
by the Contracting Officer. 


(e) Terminals.- Terminals shall be 3 and shall be 
provided with leads suitable for making connections to the terminal box 
located on the generator and exciter frame. 


(£) Tests Each unit shall be: tested at the factory for ; 
rating, successful o operation, watertigntness and dielectric. 


13-12. OPERATION AND MAINTENANCE INSTRUCTIONS,- Operation and 
maintenance instructions in printed form for each item of equipment, 
in duplicate shall be furnished the Contracting Officer, Upon com 
pletion of the work and at a time designated by the Contracting Officer, 
the services of a competent engineer shall be provided for a period of 
not less than 8 hours, at no_additional expense to the Government to 
instruct a representative of the Government in the operation and main- 
tenance of the engine-generator and auxiliary equipment. 


13-13. SHOP TESTS.- (a) Complete shop tests for the synchronous 
generator and exciter shall include, but not be limited to, the following: 


A. C, Generator D. Ce Exciter 


. Efficiency test Temperature test at rated 

Temperature test at rated load full load 

Dielectric test - Dielectric test 

Resistance measurements ae Resistance measurements 

Insul at ion resistance- tenperature Insulation, resistance- 
measurement for. armature temperature measurement for 
end field circuits at one armature and field circuits 
recorded temperature .. at one recorded temperature, 


(b) Certified copies of the ‘results of the above tests for 
complete assembled . N generator unit duplicate equipment will be 
ee except for the standard short. commercial tests. i 


= (e) Reports, recording all data obtained during the above 
. shall be furnished to the Contracting ‘Officer in triplicate prior 
to shipment. 
13-14. FIELD TEST,» (a) A field test of the complete engine- 


generator plant shall be made after the unit has been installed, ad- 
justed, and run-in for a period of at least two hours. 
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(b) The object of the field test is to determine if the 
engine, generator unit, and other combined accessories included in the 
contract meet the performance guaranteed when operated under the con- 
ditions for which they were sold. The principal determination shall 
be the net power output as required in paragraph 13-06 above, speed 
variation limits as required by paragraph 13-07(c) above, and voltage 
regulation limits as required by paragraph 13-10(c) above. 


(c) The power output of the generator unit shall be measured 
in kilowatts at the switchboard. All switchboard instruments shall be 
checked by a representative of the control board or engine-generator 
manufacturer after installation and before the field test is conducted, 
against reliable portable instruments furnished by the manufacturer for 
the purpose, demonstrating that the switchboard instruments are accurate 
within tke limits guaranteed by the instrument manufacturer, 


(d) After the two hour run-in period the engine shall be run 
for 1 hour at oneehalf load, 1 hour at three quarters load then 12 hours 
at full load. The following readings, made at 15 minute intervals, 
shall be recorded in tabulated form: 

(1) Load, k. V. + 5% variation allowed, 
(2) Power factor + 5% variation allowed. 


(3) Amperes per phase + 5% variation allowed. 


(4) Barometric Pressure Record, 
(5) Intake air Temp, seers + 10% Correction must be 
l applied if above maximum 
specified, 
(6) Cooling jacket water- 
outlet ted. + 10° F., of that Recom- 


mended by engine manu» 
facturer before test is 
run, 


Loading elements for the generator, as may be readily available in 
the contract installation, will be made available for the engine- 
generator test. The Contractor shall furnish any loading impedances 
necessary to perform the tests outlined, with provisions for convenient 
variation to accomplish the loading increments specified, with no added 
cost to the Government, ee 


(e) A test shall be made to show proper setting and operation l 
of the engine safety shut down controls, 


NOTE: The variations allowed are variations of average readings 
from specified conditions. l 
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(£) Tests shall be supervised by engine manufacturer's 
engineer and witnessed by one or more representatives of the Contractor 
and Contracting Officer. 


(g) Fuel used in the test shall be that. specified herein- 
before for permanent use and shall be furnished by the Contractor. 


(h) Two copies of tabulated results of the tests, certified 
by the engine manufacturer's engineer shall be furnished to the Contracting 
Officer by the Contractor, 


(1) Chapter 17 of "Standard Practices for Stationary Diesel 
Engines", published by Diesel Engine Manufacturer's Association shall 
be used as a guide in making the above tests. 


13-15. PAINTING.» The diesel-electric generator unit, fuel tank, 
piping and all ferrous metal accessories except those galvanized or to 
be embedded in concrete, shall be painted with the manufacturer's 
standard shop base coats and two coats of gray enamel conforming to 
the applicable provisions of Section 20. 


13016, STORAGE.- The diesel engine shall be processed at the 
factory for storage. Upon delivery at the site, the engine driven 
generator set shall be stored in a weathertight building with a special 
covering over the generator with local heat (light bulb) to prevent con- 
densation on the generator windings. Such storage shall be maintained 
until installation, If construction of the Operating House is essentially 
complete, including interior painting, at the time the engine-generator 
set is delivered to the site and the unit is immediately installed and 
operated weekly for a minimum of one hour until acceptance by the 
Government, no special storage provisions will be required. 


13-17. PAYMENT.- Payment for furnishing, installing, painting, 
including toucheup painting after installation as may be required, 
testing, and maintenance in satisfactory operating condition until 
acceptance by the Government, of the diesel engine- driven electric 
generator plant, complete with all accessories, including air starting 
system, specified herein and required for a complete installation will 
be made at the contract lump-sum price for "Diesel Engine Driven 
Electric Generator Unit." 
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SECTION 14 =e SLUICE 


14-01. SCOPE,- The work covered by this section consists of 
furnishing all plant, labor, equipment, supplies, and materials and 
performing all operations in connection with the sluice, complete, 
in accordance with this section of the specifications and the appli- 
cable drawings. 


14-02. GENERAL DESCRIPTION.= Small discharges for downstream 
water supply shall be regulated through the motor operated regulating 
valve. A venturi tube shall be provided to measure the discharge. 
Discharge indicators shall be installed in the sluice room and on the 
switchboard in the operating house as shown on the drawings. The 
discharge shall be varied by manual push button control of the motor 
on the regulating valve from both the main switchboard in the operating 
house and a point adjacent to the valve. Motor-operated gate valves 
shall be provided, as shown on the drawing, to facilitate maintenance 
and repairs on the venturi or regulating valve. Compressed air shall 
be released through a series of nozzles around the sluice intake or 
into the pipe to jet away debris. A float operated, 30 =- G.P.M. sump 
pump shall be provided to remove water from the sluice room. A trash 
rack shall be provided at the sluice intake as shown on the drawings, 
and specified in Section 16, "Service Bridge and Miscellaneous Metal". 


14-03. WORKMANSHIP AND MATERIALS.= Unless otherwise specified 
herein, workmanship and materials shall conform to the applicable 
requirements of Section 8, Metals, Miscellaneous Materials and Standard 
Articles"; Section 9, "Metalwork Fabrication, Machine Work and Miscele 
laneous Provisions"; Section 10, "Electrical Regulations, Workmanship, 
Materials and Equipment"; Section 18, "Electrical Work"; and Section 20, 
"Painting". 


14-04, VENTURI.=- (a) General.- The Contractor shall furnish 
and install at the approximate location shown on the drawings, a venturi 
tube of the concentric type shown, or similar and equal. The venturi 
shall be constructed of cast iron conforming to ASTM Specification 
A48-56, "Gray Iron Castings", Class 35. Flanges shall conform to ASA 
Specification B16.1-1948, ‘Cast-Iron Pipe Flanges and Flanged Fittings", 
Clase 125. 


(b) Manufacturer.- The venturi tube shall be the product of 
a manufacturer who has been regularly engaged in the production of such 
devices for a period of at least 5 years. 


(c) Pressure Ring.- There shall be an annular pressure ring 
at the main diameter with a sufficient number of holes leading from the 
interior of the tube to the pressure ring. These holes shall be bronze 
bushed, with the ends of the bushing at right angles to and flush with 
the inside diameter of the tube, and free from burrs. There shall also 
be a pressure ring at the throat section of the venture tube, the inner 
wall of which shall consist of a bronze throat liner. This liner shall 
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contain a sufficient number of holes leading from the inside diameter 
of the throat section to the pressure ring, these holes being at right 
angles to the throat and free from burrs. 

75 (a) Provisions for Inspection. A cast iron pipe section furnished 
b the venturi tube manufacturer shall be installed between the throat 
section and the regulating valve. The valve shall be located a dis- 
tance of 1 1/4 throat diameters down stream of the piezometer taps in 
throat section. Two handholes shall be provided for inspection of the 
throat approach, liner and piezometers. The handholes shall be covered 

“with insulated aluminum blind flanges. 


(e) Calibration. It is the intention of the Government, at some 
Future date, to test ultrasonic flow meter equipment by checking with 
‘the readings from the venturi. Therefore the 1 percent accuracy nor- 

mally guaranteci for this equipment shall be checked for accuracy by an 
_ accredited hydraulic laboratory. The venturi shall be calibrated for 
‘capacity in cubic feet per second against differential head from a 
‘capacity of 14 C.F.S. to at least 35 C. F. S. and shall establish an 
accuracy of 1/2 percent for flows from 30 to 80 C.F.S. 


(£) Wash Down. The pressure rings shall be valved for a 1/2 inch 
“hose connection for wash down purposes. 


14-05. REGULATING VALVE: (a) general. The Contractor shall furn- 
Ish and install a 2} inch re gulating valve downstream from the venturi 

as shown on the drawings. The valve will be used for throttling and it 
is estimated it will be partially open for about 90 days per year. It 


= shall provide full circular passage way without obstruction when fully 


open, When throttling, the flow shall be deflected downward away from 
the down stream air vent. Closure shall be effected through 90° ro- 
tation. Body and rotor seats shall be out of the line of flow when 
fully open. The clearance between the rotor and the body shall be held 
_ to a minimum at all positions to prevent drift from wedging in the 
opening when throttling. The amount of clearance shall be subject to 
approval by the Contracting Officer. The valve shall be operated by 
an electric motor with both local and remote push button control. An 
emergency handwheel located above the grating shall be provided to 
permit one man operation with the upper pool at elevation 462.5 The 
maximum torque required for manual operation shall not exceed 4O foot 
pounds. A valve position indicator in full view of the operator shall 


de provided either on the valve body or on the floor stand. 


(d) Construction. ‘The body shall be made of high grade cast 
iron rated at 125 F. S. I. working pressure. The seals shall be monel 
and machined to a close tolerance to assure, drop tight closure.. -Other 


l _ types of seals. will be considered, subject, to. approval of the Contracting 


Officer. The flanges shall conform to A. S. A. Specification BIG. 1-198 
"Cast-Iron Pipe Hanges and Flanged Fittings", Class 125, and the valve 
manufacturer shall check the flange drilling with the venturi. manufac- 
‘turer and gate valve manufacturer before drilling the flanges. The 
operating machanism shall be totally inclosed and all moving parts shall 
be lubricated. Shut off time from full open to full closure shall not 
exceed 3 minutes with motor operation. A factor of safety of 4 based 
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on the ultimate strength will he required on all mechanical parts. 
Hard chrome plating shall be furnished on plug shaft and guide rod. 
` The interior of the valve shall be coated with an approved plastic 
to reduce corrosion. 


(c) Electrical.= The motor and controls shall conform to 
the requirements of Section 10, Electrical Regulations, Workmanship, 
Materials and Equipment". 


(d) Manufacturer.- The valve shall be the product of a 
manufacturer who has been regularly engaged in the production of such 
valve for a period of at least 5 years. 


(e) Material and Equipment Approval.» As soon as practicable 


after the date of notice to proceed and before the valve and operating 
mechanisms are purchased, the Contractor shall submit to the Contracting 
Officer for approval shop drawings of the valve and operating mechanisms, 


(f) Maintenance Instructions.=- Three copies of a maintenance 
manual, setting forth repair procedures and giving a complete list of 
spare parts shall be furnished at the completion of the contract. A 
factory trained service engineer shall be furnished for a maximm 
period of three days at no additional cost to the Government to instruct 
Government personnel as to maintenance and/or repair procedure. 


14-06. GATE VALVES.» (a) General.= The Contractor shall furnish 
and install one 30 inch gate valve and one 24 inch gate valve at the 
locations shown on the drawings. The valves shall be brass trimmed 
with bronze stems and double bottom cleanouts. By- passes to equalize 
the pressure shall be built into the valves. 


(b) Operation.- The valves shall be operated by motorized 
torque limiting drives as shown on the drawings. The drive units shall 
be capable of properly operating the valves at a differential head of 
60 feet. Manual operation with a handwheel shall also be provided. A 
position indicator shall be furnished. 


(c) Stem Glands.» The valves stem glands shall be capable 
of being repacked when wide open and under pressure. 


14-07. SUMP PU. The Contractor shall furnish and install a 
sump pump at the location shown on the drawings. The pump shall have 
a capacity of 30 G. P. M. at 50 foot head. The pump shall be equipped 
with a float control. A check valve followed by a gate valve shall 
be installed in the discharge line. Maximum speed of the pump motor 
shall be 1750 RPM. 


14-08. INTAKE PIPE.= Sluice intake piping shall be 30 inch 
centrifugally cast iron pipe conforming to Federal Specification -- 
421, "Pipe, Cast-Iron, Belleand-Spigot, Water", Class 150. Pipe 
flanges shall be constructed in accordance with A. S. A. Specification 
B16. 11948, Class 150. 
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14-09, . DISCHARGE PIPE.- The sluice discharge piping shall be 
24-inch diameter interior clad tubing as shown on the drawings. . 
Exterior of pipe shall conform to Federal Specifications QQ-S-74la, 
"Steel Plates, Shapes and Bars, Carbon, Structural“ and Amendment . 
No. 1, Type II, Class 1. Interior cladding shall be 0.0625 inch thick 
corrosion resistant steel conforming to ASTM A- 264-59 T "Corrosione 
Resisting chromium Nickel Steel Clad Plate, Sheet, and Strip", Grade 3. 


14-10. CALKING.- Calking around the 24-inch discharge pipe at 
the monolith joint shall consist of a suitable synthetic polysulfide 
rubber requiring the use of a curing agent prior to application. The 
base compound and the curing agent shall consist of 100 percent solids. 
The compound shall be capable of providing a watereresistant bond be- 
tween itself and the cladesteel pipe to which it is applied. The com 
pound shall not become either soft or brittle within a temperature 
range of 500 F. to 2000 F, Surfaces of the pipe to which the compound 
is applied shall be thoroughly cleaned of grease and wire brushed to. 
remove rust and loose mill scale. The finished thickness of the com 
pound shall be not less than 3/4-inch, 


14-11. FLEXIBLE COUPLINGS.» Flexible couplings for steel pipe 
shall be of the gasket sleeve type, of proper diameter to fit the pipe, 
and shall be furnished complete with gaskets and bolts. The couplings : 
shall be installed in such a manner as to secure permanently tight 
joints under all reasonable conditions of expansion, contraction, 
shift ing and settlement. 


The middle ring of the coupling shall be a true circular section 
free from irregularities, flat spots, or surface defects. It shall 
be made as a single=piece construction. All longitudinal joints of 
middle rings shall be flash butt- welded. After welding, they shall be 
tested by cold-expanding a minimum of 11 beyond the yield poiat to proof - 
test the weld to the strength of the parent metal. The weld of the 
middle ring shall then be subjected to air test for porosity. The 
middle ring shall not have a pipe stop. 


The followers shall be of single=piece contoured mill section 
flash buttewelded and cold-expanded as. required for the middle rings. 
They shall de of sufficient strength to accommodate the number of bolts 
necessary to obtain adequate gasket pressure without excessive rolling. 
The shape of the follower shall be of such design as to provide positive 


confinement of the gasket. 


The coupling bolts shall be of the ellipticeneck, track- head 
design with rolled threads. The manufacturer shall supply information 
as to the recommended torque to which the bolts shall be tightened. 
All bolt holes in the followers shall be oval for greater strength. 


The gaskets shall be made to the following specifications: 
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Durometer 75+5 

Compression Set - 6% max. immediate 
© 47 max. 3 minutes 
> 3% max. 3 hours 


Compression set shall be determined upon 3/4"edia. x 1/2 thick discs, 
cut from 3"ediameter plaques, subjected to 600 psi for 48 hours at 
room temperature. In other respects, the procedure shall conform to 
the requirements of ASTM D395 Method A, using the external loading 
device. Gaskets shall be of a type of rubber that has been in general 
use in couplings at least ten years. 


Locking lugs as shown on the drawings shall be provided on the 
pipe at each flexible coupling location. The flexible coupling shall 
be coated with coaletareenamel in accordance with AWWA Specification 
C203e57 for Coal-Tar Enamel Protective Coatings For Steel Water Pipe", 


14-12. PIPIN (VENTURI TO TRANSMITTER) .- Control piping from 
the venturi t to the transmitter for the rateeofeflow recorder- 


indicator unit shall be corrosion resisting steel tubing of size reco» 
amended by venturi manufacturer and shall be installed with all 
horisontal runs sloping to drain towards venturi. Corrosion resisting 
steel tubing shall by Type 304. Tubing connections shall be made with 
stainless steel compression type fittings conforming to Joint Industry 
Conference Hydraulic Standards for Industrial Equipment and shall 
consist basically of a threaded nut, a sleeve having serrated edges 
which grip into the tubing wall on assembly, and a threaded body to 
receive the sleeve end nut. Assembling and tightening of the joint 
shall not apply a torque effect to the tubing. Joints shall be capable 
of being disassembled and reassembled without affecting the sealing 
ability of the joint. 


14013. . INDICATOR RECORDER. - The flow transmitter 
and indicatorerecorder are specified in Section 18, "Electrical Work". 


14-14. AIR VENT.- Vent line from 24-inch discharge pipe shall 
be standard galvanised steel pipe with galvanized malleable iron fittings. 


14-15, BIE SUPECEIS Pipe support for the 30-inch intake pipe 
shall consist of a standard commercial cast iron saddle type support, 


sized for the pipe involved, and inserted in a support column of stan- 
dard weight 6-inch pipe which is in turn screwed into a floor flange 
not less than 13e1/2 inches outside diameter. Supports for the 24-inch 
gate valve, 30-inch gate valve and the regulating valve shall be fabrie 
cated on the valves at the manufacturer's plant to suit installation 
requirements, 


14-16. PAINTING.- Painting shall conform to the requirements 
of Section 20, "Painting". 


14017, „„ Payment for the work covered under this section 
and shown on drawing No, 48/1 will be made at the contract lump sum price 
for "Sluice", 


as, 
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SECTION 15 -~ COMPRESSED AIR SYSTEM 


15-01, SCOPE.- The work covered by this section consists of 
furnishing all plant, labor, equipment, supplies, and materials, and 
performing all operations necessary for the installation of the com 
pressed air system and all appurtenances, complete, in accordance with 
this section of the specifications and the applicable drawings. 


15-02. GENERAL.» The Contractor shall install a complete come 
pressed air system designed to provide compressed air for moving drift 
from behind the Tainter gates, sluice entrance, and to provide compressed 
air for occasional use of power tools. The system shall be designed 
for a pressure of 125 psi and shall be installed as shown on the drawings. 
Air hose for use in moving drift will be furnished by others. 


15-03. SHOP DRAWINGS.~ Shop drawings of the compressor, connecting 
piping, and all valves and controls shall be submitted to the Contracting 
Officer for approval. Should any of the piping layout as shown on the 
drawings require alterations or rearrangement due to proposed furnishing 
of approved equipment other than the types specified or shown on the 
drawings, the Contractor shall submit for approval drawings showing the 
proposed changes. These drawings shall be in sufficient detail and of 
large enough scale to adequately check the proposed installation, 


15-04. PIPE.- (a) General.» All piping for the air lines shall 
be designed for a working pressure of 125 psi gage and shall conform to 
the requirements of Federal Specification WW-P-406a, "Pipe; Steel i 
(Seamless and Welded (For Ordinary Uses))" and Amendment No. 1, Weight 
A, Class 2, zincecoated, seamless, except that pipe from the control 
house to the sluice shall be corrosion-resisting steel as shom on the 
drawings and as specified below. 


(b) Corrosion=Resisting Steel Pipe.» PEREP IERE T 
steel pipe shall conform to the requirements of ASTM Tentative Specifi- 


cation A 312°59T, "Seamless and Welded. Austenitic Stainless Steel Pipe", 
Grade TP 304, Schedule 408. Prior to embedding. the pipe in concrete, 
the lines shall be tested under hydrostatic pressure at 150 psi for a 
period of not less than 5 minutes. Pipe and joints shall be carefully 
inspected for tightness and any leakage shall be corrected by the Cone 
tractor. 


15-05. VALVES.- (a) Gate Valves.» Gate valves shall be all 
brass and shall conform to Federal: Specification WWweV-54, Valves, 
Bronze, Gate; 125- and 150-Pound, Screwed and Flanged (For Land Use)", 
and Amendment No. 2. 

.. (b) Pressure Gage.» A pressure gage of the direct-reading 
type, equipped with a shut-off cock, shall be provided on the discharge 
main. The pressure gage shall have a bronze body, and shall be cali- 
brated in pounds per square inch in not more than 2-pound increments 
from zero pressure to 200 pounds. A 1/2 inch galvanized steel pipe 
shall connect the pressure gage to the discharge main. 
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(e) Globe Valves and check Valves. Check valves and globe valves 


snell oe a3 indicated on the drawings and shall conform to the appli- 
cable provisions of Federal Specification WW-V-5la, "Valves, Bronze: 
Angle, Check, and Globe, 125- and 150-Pound, Screwed and Flanged (For 


Land Use)", and Amendment No. 2. 


(d) Pressure Reducing Valve. Pressure reducing valve shall be an 
internal pilot type operated by upstream line pressure and shall be 
fitted with corrosion resistant steel trim. Valve shall be of the size 
shown on drawings. Pressure reducing valve shall be provided as shown 
to reduce the air pressure from 125 psi to 15 psi as shown. 


(e) Relief Valves. Relief valves shall be installed where shown 
on the drawings and shall be the size shown and set to relieve at the 
pressures specified. 


15-06. FITTINGS: (a) Strainers. Strainers shall be installed 
in the air line as shown on the drawings. Strainers shall be 125-pound 
iron body and equipped with 40 mesh monel screens packed with corrosion 
resistant metal wool. 


(b) Moisture Traps. Moisture traps shall be provided for the air 
receiver and for the low point of the lines as shown on the drawings. 
Traps shall be 125-pound iron body with corrosion resistant steel trim. 
Traps shall be automatic in operation. 


(c) Water Leg. Water legs shall be installed where indicated on 
the drawings. Water legs shall not be smaller than the piping to which 
they are attached, shall be equipped with water traps and in addition 
shall have a manually operated globe valve installed in the discharge 
piping to the drain. 


(d) Air Line Filter. The air line filter shall be installed where 
shown on the drawings. The filter shall be equipped with a corrosion 
resisting filter screen and shall be supplied with a waste cock to allow 
blowing out of water and foreign particles. 


(e) Quick Couplers. Self-sealing quick couplers with dust caps 
of the size specified on the drawings shall be installed where indicated. 


15-07. COMPRESSED AIR EQUIPMENT: (a) General. The compressor 
unit shall be as specified hereinafter. The capacity, minimum operat- 
ing pressure, and control pressure shall be as indicated in the follow- 
ing table: = 


General Service 


Capacity, free air 5 ~ 115 cfm 

Relief setting at pump, gage . 150 psi 

Control pressure (at receiver) “ 2 
Start 100 psi 
Stop 125 psi 
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Pressure controls shall be of a type to maintain contact during com- 
pressor operation cycle. The compressor shall be arranged for automatic 
operation. Automatic control will be located in the switchboard and 

a disconnect switch shall be provided at the compressor. The compressor 
shall be fitted with a combined intake filter and silencer. Compressor 
speed shall not exceed 900 RPM. The compressor unit shall consist 
essentially of an air cooled type compressor, direct connected to an 
electric motor, and complete with automatic pressure controls and 
switches to operate as an automatically controlled unit, all mounted 

on a common base located near the air receiver as shown on the drawings. 
The controls shall be adjusted to a cutein pressure of 100 p.s.i.g. and 
a cut-out pressure of 125 p. 6. 1. g. The control system and electrical 
work shall comply with the requirements of Sections 10 and 18. 


(b) Compressor.= The compressor shall be a vertical, single 
acting, two stage, air cooled type with a piston displacement of not 
less than 115 C.F.M. at 100 p.s.i.g. and equipped with antifriction main 
bearings and air cooled intercooler with fan. 


(e) Unloading Device.- An unloading device shall be provided 
with the unit to allow the electric motor to start in an unloaded 


(d) Electric Motor.- The motor for driving the unit shall 
meet all of the applicable requirements of Section 10. 


(e) Low Oil Level Shut-Off.- A low level switch shall be 
provided and shall be set to shut off power to the motor when oil level 
for the compressor is too low. 


(f) Air Vent.» A vent line from the unloading valve on the 
compressor shall be provided. This line shall be piped to common sight 
drain near the compressor. 


(g) Control. The control circuit for the motor and com- 
pressor is shown on the electrical drawings 50/3 and 50/4. 


15-08. AIR RECEIVER.- One vertical type air receiver having a 
capacity of 19 cubic feet shall be furnished and installed as shown on 
the drawings. The receiver shall be of welded construction, and ree 
ceiver together with appurtenances attached thereto shall conform in 
all respects to the ASME Code for Unfired Pressure Vessels. National 
Board of Inspectors Inspection Certificates shall be furnished. The 
receiver shall be furnished with the following: Drain connection, 
water trap, inlet and outlet connections, pressure gage, safety valve, 
inspection holes and support base, The receiver shall be tested at 
175 psi, and the relief valve shall be set at 150 psi. Normal operating 
pressure will be 100 to 125 psi. 


15-09. PIPE HANGERS AND SUPPORTS.= Pipe hangers shall be con- 
structed as shown on drawings. Steel for construction of the hangers 
shall conform to Federal Specification QQ-S=-74la, and Amendment No. 1, 
Type II, Class 1. Maximum spacing of hangers shall be as follows: 
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1 1/4" pipe size -------- 8 feet center to center hanger 


2 l/a" pipe size ------- - 12 feet center to center hanger 


Hangers within the building shall be adequately ee so as to prevent 
piping from racking or vibrating. 


15-10. ENGINE GENERATOR DAMPER SYSTEM: (a) Description. me 
automatic louver intake D-l in the diesel electric room shall be 
positioned open when the diesel engine is started, through an electric- 
magnetic air valve E. P. connected to the output of the generator ahead 
of the generator load breaker. Thermostat "T" shall modulate dampers 
D-2, D-3, D-4, and D-5 to prevent the room ambient temperature from 
dropping below 50° F. when the engine is running. 


[d) Room Thermostat. Thermostat T“ located in the engine 
generator Toor: shall be a bimetallic element controlled proportioning 
type instrumert which by means of a sensitivity adjustment can be made 
to vary the air pressure supplied to the damper motors from 1/4 psi 
per degree F. to 12 psi per degree F. Supply air to the thermostat 
shall be 15 psi. The instrument shall be equipped with a mercurial 
thermometer mounted on the cover plate and a calibrated dial and con- 
cealed adjustment with locking feature. 


(c) Air valve. A solenoid air valve shall be provided in the air 
supply (15 psig) line to supply main air to the pneumatic control devices 
and open the fresh air damper when the engine is started. This valve 
is indicated on drawing as "E.P." valve for operation on 120 volts, 

60 cycle with suitable control transformer. 


(a) Automatic er Operators. The automatic operated louver 
dampers shall be provided with the proper size and number of piston 
type damper operators to secure two-position or throttling action as 
required. Damper operators shall be provided with springs of the. 
proper range to accomplish the required control. l 


15-11. PAINTING: All paint and painting shall conform to the 
rea a provisions of Section 20, "Painting". 


15-12. TESTS: After the compressor, piping, ‘fittings, valves, 
gaskets, gages, hangers, anchor bolts, and appurtenant parts as shown 
on the drawings have been installed, the Contractor shall operate the 
e “9 determine patie tectery e i 


7 


15-13. PAYMENT: Payment. for eta: installing, painting, and 
testing the compressed air system, complete, including all appurtenances, 
as specified in this section and shown on the drawings will be made at 
the contract lump-sum price for "Compressed Air System". 


SECTION 16 ©- SERVICE BRIDGE AND MISCELLANEOUS METAL 


16-01. SCOPE.- (a) General.- The work covered by this section 
consists of furnishing all plant, labor, equipment, and performing all 
operations in connection with constructing the gated spillway service 
bridge and fabricating and installing the miscellaneous metal, complete, 
in accordance with these specifications. Work materials, and services 
not expressly called for in the specifications or on the drawings, but 
which are necessary for the complete fabrication, and installation of 
the items covered, shall be furnished by the Contractor. 


(b) Shop Drawings.- The Contractor shall submit for approval 
complete shop drawings showing fabrication, welding and erection details 
for the service bridge and miscellaneous items covered herein. Any 
holes or special connections required for fastening machinery or 
electrical work to the bridge shall be shown in detail on the shop drawings. 


(e) Painting.- Painting of the work covered by this section | 
of the specification shall be as specified under Section 20, "Painting". 


. 16-02. CONCRETE WORK.- (a) general. All concrete and concrete 
reinforcement steel work in connection with the service bridge shall ö 
conform to the requirements of Section 5, "Concrete". Concrete deck 
shall be poured in alternating sections with construction joints located 
as shown on the drawings, Concrete deck slabs shall be finished to the 


grade as shown. 


(b) Removable Slabs.- Removable slabs shall be cast so they 
bear uniformly on the floor beams and their top surface presents a 
uniform surface with the bridge deck crown. The top plate of the expansion 
dam shall bear e on its supporting =e and fit the crown of 
the bridge deck. 


16-03. STRUCTURAL STEEL.- (a) General.e Fabrication and erection 
of structural steel for the service bridge, including girders wind 
bracing, floor beams, and all other structural steel items and the 
structural steel grating support beams over the sluice recess, shall 
conform with the applicable requirements of Section 9, "Metalwork 
Fabrication, Machine Work and Miscellaneous Provisions". Field welding 
will not be permitted unless specifically shown on the drawings or 
authorized by the Contracting Officer. Support beams over the sluice 
recess shall be galvanized. > E 


s Shop Assembly.- The structural frame of each individual 
span of a — ridge, including girders, floor beams, wind bracing, 
and bearings, shall be completely assembled in the shop. The catwalk >`- 
need not be assembled in the shop. Shop assembly shall be accomplished 
by means of approved types of connections such as tack welds, bolts or 
clamps. After shop assembly, each complete span shall be checked for 
dimensions, tolerances and accuracy of alinement. The shop assembly 

and check of. each span shall be made in the presence of representatives 
of the Contracting Officer, and any errors discovered shall be corrected 
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to the satisfaction of the Contracting Officer. After preliminary 
acceptance, each span shall be suitably and legibly match-marked, 
disassembled and prepared for shipment. 


16-04, MISCELLANEOUS WORK.- (a) Steel Handrail.e Pipe handrails 
shall be constructed of 1-1/2 inch standard black steel pipe with vert i- 
cal 1-1/2 inch extra strong black steel pipe posts. Pipe joints shall 
be mitered, welded and ground smooth. Pipe handrails on catwalks shall 
be installed as shown on Drawing No. 41/3. Handrail on the access 
8 7 to the sluice shall be installed as shown on drawings Nos. 40/9 
and 40/41, 


(b) Parapet Wall Aluminum Hend rail. The parapet wall hand- 
rail of the service bridge, road bridge sections (Monoliths 1D, 2D, 8D 
and 9D) and training walls shall be constructed of aluminum drawn tubing, 
cast aluminum stanchions, and aluminum set screws and anchor bolts of 
the alloys shown on drawing Nos. 40/30, 41/2 and 49/2. The aluminum 
handrail shall be accurately alined and installed as shown on the drawings. 
All surfaces shall have a mill finish. All surfaces of the stanchions 
that are to be in contact with concrete shall be coated with aluminum 
pigmented calking compound, That portion of the anchor bolts exposed 
above the finish line of concrete shall be protected by wrappings or 
grease while the concrete is being poured. Upon completion of the work, 
the aluminum surfaces shall be cleaned of all foreign materials. 


ag (e) Gratings.- Floor gratings of the open type shall be 
furnished and installed on the catwalks of the service bridge, over the 
sluice recess, and in the manholes where and as shown on drawing Nos. 
40/31 and 41/3. Grating shall be Type II. Edges of all grating shall 
be banded, The top surface of grating shall be of a type which will pre- 
vent slippage. The non-slip surface may be provided by knurling or 
serrating the top edges of the bars or cross bars, or by raising the 
cross bars approximately 1/16-inch above the surface of the longitudinal 
bars. Gratings shall be galvanized after fabrication. 


(d) Steel Ladders.- Steel ladders shall be of the bar and 
rung type, constructed of structural steel in accordance with the details 
shown on the drawings. Rungs shall fit into punched holes in the bars 
and shall be welded thereto. Ladders shall be attached to concrete with 
anchor bolts or cinch anchors as indicated, or to steel with machine bolts 
or screws. Installation shall be where shown on drawings Nos. 40/30, 
40/31, 41/1, and 41/2. Where shown, ladders shall be hot dipped gale 
vanized after fabrication. 


(e) Asbestos-Cement Scuppers.- Asbestos- cement scuppers shall 
be provided in the service bridge as shown on the drawings. 


(f) Drain Piping.- The drain piping in the road sections in 
Monoliths 1D and 9D shall consist of standard black steel pipe with 
cast iron screwed fittings. Road drains shall be 6-inch heavy duty cast 
iron of the type shown on the drawings. The exposed discharge section 
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of the pipe extending from the faces of the concrete sections shall 
be painted in accordance with the applicable provisions of Section 20. 
Drain piping shall be as shown on drawing No. 40/2. 


(8) Trash Rack.- Trash rack with guide cable, guide channel, 
and anchors shall be fabricated in accordance with the details shown on 
drawing No. 40/30. All ferrous metals shall be galvanized with the 
exception of the corrosion resisting steel guide cable. 


ch) Pier Gate Stege .- Pier gate stops shall be as shown on 
drawing No. 40/30. Stops shall be coated with 1/2 inch of corketar mastic 
where shown in accordance with the applicable requirements of Section 11. 


(i) Control Panel Supports. Control panel supports shall be 
as shown on drawing No. 40/30 and shall be hot dipped galvanized after 
fabrication. 


(j) Removable Slab Frames.- Removable slab frames shall be 
constructed of structural angles with anchors and plates welded thereto 
in accordance with details on drawing No. 41/2. 


(k) Safety Treads.- Safety treads shall be installed on all 
treads of the stairs to the sluice room. Treads shall conform to Federal 
Specification RR-T-661, "Treads: Safety, Metallic," Type B, Class 6, and 
shall be 6 inches shorter than the length of tread. 


(1) Anchor Bolts. - Anchor bolts shall be provided with and 
without pipe sleeves as required by the drawings. Each anchor shall be 
provided with washer and nut and all threads shall be protected during 
placing of concrete. 


(m) Safety Devices.- Ladders, where indicated on the drawings, 
shall be equipped with a safety device. The ladder safety device shall 
consist of a safety belt which can be snapped to a sleeve which slides 
on a vertical carrier rail attached to the ladder. The sleeve shall be 
so designed that it locks in position without slipping whenever weight 
is applied in any but the normal position. The sleeve shall slip off 
the bottom or top of the carrier rail. The safety device shall be the 
product of a manufacturer regularly engaged in production of this type 
of equipment. Complete descriptive information, drawings or catalogue 
cuts shall be furnished the Contracting Officer for approval prior to 
procurement of the ladder safety devices. The Contractor will be required 
to furnish two safety belts for use with the safety devices. 


(n) Gates.- The gates for the machinery deck ladder access 
shall be fabricated and installed in accordance with the details shown 
on the drawings, complete with galvanized woven wire fabric insert and 
fittings. Fittings shall be malleable iron or pressed steel. The gate 
frames shall be hotedipped galvanized after fabrication. Gate shall be 
installed where shown on drawing No. 41/2. 
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(o) Manhole Covers and Frames.- Manhole covers and frames 
located in Monoliths iT and 7T shall be 30 inches in diameter. Covers 
and frames shall be cast iron and shall be classified as medium duty, 
Covers shall be perforated and shall be provided with flush type locking 
devices. Frames and covers shall be located as shown on drawing No. 40/14. 


16-05. SERVICE BRIDGE BEARINGS.- Service bridge bearings shall be 
welded structural steel with machine finished surfaces where shown on 
drawing No. 41/3. Anchor bolts, as shown on drawing No. 41/3, shall be 
accurately located and embedded in the pier at the time concrete is for 
the bridge pedestals. Grouting of the bolts in the sleeves shall be 
done after final alinement has been checked. Base plates shall be set 
level in exact position and shall have a full and even bearing upon the 
masonry of the substructure. Bridge seata of piers which are improperly 
finished, deformed or irregular within the bearing area of the base plates, 
shall be corrected before the base plates are placed. A 1/8-inch thick 
lead sheet shall be placed under each bearing. Rocker bearings at ex- 
pansion ends of spans shall be adjusted to provide for movement due to 
temperature. The mean temperature shall be assumed 60° F, ‘in reckoning 
temperature movements and rockers shall be adjusted to the temperature at 


the time of setting. 


16-06. PAYMENT.- Payment for furnishing all plant, labor, equipe 
ment, and material, and for performing all operations in connection with 
the service bridge shown on drawing Nos. 41/1 through 41/3 including 
-all concrete, cement, and reinforcement steel; the miscellaneous metal 
items shown on drawings. Nos. 40/30 and 40/31; the aluminum railing on 
the parapet of Monoliths 1D, 2D, ‘8D; and 9D; the drain piping in Monoliths 
1D and 9D shown on drawing No. 40/2; and the manhole covers and frames 
in Monoliths 1T and 7T will be made at the contract. lump-sum price for 
"Service Bridge and Miscellaneous Steel", Payment will include the oo. 
plete installation of all the items where shown on the drawings or specified. 
Electrical work indicated on the referenced drawings will not be included 


| In this section. Miscellaneous metal items in conjunction with the 


Operating House above elevation 467.0 are not included in this section. 
Except for the drainage piping and aluminum handrailing, no items in 
_ Monoliths 1D, 2D, 8D, and 9D arè Ancluded in this section, © 
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SECTION 17 <= OPERATING HOUSE 


17-01. SCOPE,» (a) The work covered by this section consists of 
furnishing all plant, labor, equipment, supplies, and materials and 
performing all operations in connection with the operating house, 
complete in accordance with this section of the specifications and the 
applicable drawings. 


(b) Except as otherwise prescribed herein, workmanship, and 
material shall conform to the applicable provisions of Section 5, 
"Concrete Work", Section 8, "Metals, Miscellaneous Materials, and 
Standard Articles", Section 9, "Metalwork Fabrication, Machine Work, and 
Miscellaneous Provisions", and Section 20 "Painting". 


17-0. CONCRETE MASONRY.- (a) All concrete masonry shall be as 
specified in Section 5, "Concrete". Concrete surfaces to which tile or 
brick are to be bonded shall be roughened, 


(b) Embedded Items.» Embedded items shall be carefully placed 
to the dimensions and in the locations shown on the drawings. Care shall 
be taken to insure that all anchors for masonry, inserts, sleeves, and 
continuous ties are properly installed and in place when concrete is 
placed. 


17-03. MASONRY WALLS AND BASES,- (a) general. - Glazed structural 
facing units and concrete masonry units shall be installed in rooms and 
spaces indicated on the drawings and finish schedule, and shall be of 
the sizes indicated or approved, complete with all sizes and shapes shown 
or required for a complete and proper installation, furnished or cut on 
the job with a motor driven saw designated for the purpose. Slides, ends, 
and backs of glazed units upon or against which mortar is to be applied 
shall be reasonably free from glaze and suitable for the reception of 
mortar. Samples of facing units and concrete masonry unite proposed for 
use shall be submitted to the Contracting Officer for approval, prior to 
shipment. a 


(b) Glazed Structural Facing Units.» Ceramic color glazed 
estructural facing tile shall conform to ASIM Specification C 126-58T, 


Grade 8, (Select quality), Series 6T, except that the glaze shall be 

free from chips, crazes, blisters, crawling, or other imperfections 
detracting from the appearance of the finished wall when viewed from a 
distance of 5 feet. Ceramic color glazed tile shall have a satin finish 
with a smooth texture. Color of ceramic glazed tile shall be a light 

green color approved by the Contracting Officer. Face size shall be nominal 
5-1/3 inches by 12 inches. ae 


(e) Concrete. Masonry Units.- Concrete masonry units shall cone 
form to the requirements of ASTM Specification C 90-59 or C 129-59. 


(d) Joint Reinforcement,- Joint reinforcement shall be made of 


zincecoated steel wire conforming to Federal Specification QQ-W-46le, 
Wire, Steel, Carbon, (Round Bare and Coated)",composition 1006, 1010, 
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or 1015, Finish 4, Class 1, Hard. Longitudinal bars may be smoothed 
or deformed and shall be not lighter than 8 gage. Cross wires shall 
not be lighter than 12 gage. 


(e) Precast Concrete Sills. Precast concrete sills shall con- 
sist of concrete, using 1/2 inch to No. h nominal-size coarse aggre- 
gate reinforced with two No. 4 bars. Precast units shall have beds 
and joints at right angles to the face, with sharp true arrises, and 
shall have drip grooves on underside where units overhang the walls. 
The ends, except a 1-1/5 inch wide margin at exposed surfaces, shall 
be roughened for bond. Precast sills shall have an absorption of 
not more than 8 percent by weight after immersion in water for 48 
hours. Unless precast sills have been subjected during manufacture 
to saturated-steam pressure of 120 pounds or more per square inch for 
5 hours or more, the sills shall, after casting, be damp-cured for 
24 hours or more, or steam-treated and shall then be aged under cover 
for 28 days or longer. Prior to use, each sill shall be wetted and 
inspected for crazing. Sills showing chips or excessive crazing will 
be rejected, Sills weighing over 80 pounds shall have built-in loops 
of galvanized wire or other approved provisions for lifting and 
anchoring. - 


(£) Mortar. Mortar shall conform to proportion specifications as 
set forth in ASIM Specification C 270-59T, 8". Aggregate for 
mortar shall have 100 percent passing the No. sieve and not less than 
95 percent passing the No. 16 sieve. 


(g) Installation. Unless otherwise shown on the drawings, units 
shall be laid in common bond so that the vertical joints between units 
will be located over the center of the units in the course next beo“ 
and vertical joints between units will be in alinement from bottom to 
top of the wall, except as required by the small variations in the 
sizes of the unite. Concrete masonry units and glazed tile facing 
units shall be anchored together by means of corrugated ties in every 
other tile course and spaced not over two feet on centers horizontally. 
Tile soaps shall be anchored to concrete backup by means of flovetail 
anchors and slots spaced as specified for masonry units and tile. 
Concrete masonry units shall be anchored to concrete walls by means of 
dovetail slots and anchors. Units shall not be laid when the ambient 
temperature is below 32° F., on a rising temperature or below 40° F., 
on a falling temperature or when there.is a probability of such 
temperatures occurring within 48 hours, unless special provisions are 
made for heating the spaces surrounding the work. Tile may be damp, 
but no unit having a film of: water. or frost schall be laid in the wall. 
Concrete masonry units shall not be wetted before laying. Units shall 
be eet level and true-to-line in a full bed of mortar with vertical 
` joints filled. Faces of units shall be kept free of mortar. Ro. plece 
of interior tile facing shorter than 4 inches shall be used at any 
vertical corner or jamb. Chases, grounds, frames, sleeves, and other 
` appurtenances and provision for the work of other trades shall be 
built into the work, and units shall be carefully cut for installation 
of electrical outlets and conduits, plumbing lines and fixtures, and other 
mechanical installations. Wherever possible, full units of the proper 
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size shall be used in lieu of cut or broken units. Face joints of tile 
shall be not less than 3/16 inch nor more than 1/4 inch wide. Mortar 
joints for concrete masonry units shall be approximately 3/8 inch wide. 
Joint reinforcement shall be placed in each horizontal joint of concrete 
masonry unit walls. After mortar has attained initial set, the face 
joints shall be compacted and finished smooth and slightly concave to 
uniformly straight and true lines and surfaces. 


(h) Cl Protection.- Upon completion of the masonry 
work, all surfaces of facing tile shall be cleaned with a soap powder 
and clean water applied with stiff fiber brushes. ur faces of concrete 
masonry units shall be left clean, free of mortar dauba, with tight 
mortar joints throughout. Hard lumps of mortar shall be removed by the 
use of wooden paddles. Metal cleaning tools or metal brushes or acid 
solutions shall not be used for cleaning tile. Where imperfections 
occur in the jointing, the mortar shall be raked back not less than 1/2 
inch in depth and the joint pointed full and tooled smooth to match 

adjoining work. Structural facing units shall be adequately protected 
against damage from subsequent building operations, both before and 


after cleaning. 


17-04. CERAMIC FLOOR TILE.- (a) General.e Ceramic tile shall 
conform to requirements of Federal Specification 88-T-308b, "Tile, 
Ceramic; Floor, Wall, and Trim Units, Ceramic". Tile shall be of 
standard grade. A master grade certificate, signed by the manufacturer 
and the Contractor, shall be delivered to the Contracting Officer before 
the work of tile setting is begun. The labels on the containers of tile 
shall be marked to correspond with the marks on the certificate. Tile 
shall be natural clay, vitreous type, ceramic mosaic tile with equare 
edges. Design, pattern and color shall be selected by the Contracting 
Officer. 5 


(b) Laying Out Work.- Prior to spreading the setting bed, the 
field work shall be centered in both directions to permit the pattern 
to be laid with a minimum of cut tiles. Floors shall be laid from the 
centerlines outward and adjustments shall be made at the walls. 


- (1) Setting-Bed.e- Setting-bed mortar shall be composed of 
one part Portland cement and 3 parts sand, to which not more than 5 
percent of hydrated lime, by volume of the cement, may be added, mixed | 
with as little water as will produce a workable mass. The setting bed: 
shall be spread over the entire area, and screeded to provide a smooth : 
and level bed. The setting bed shall be reinforced with 2 inch square 
galvanised reinforcing mesh. g 


(c) Setting Tile.- As soon as the setting bed has set suffi- 
ciently to be worked upon, a dust coat of dry Portland cement not more 
than 1/16 inch thick shall be sprinkled over the surface and lightly worked 
with a steel trowel. Tile laying shall begin as soon as the moisture, 
not free water, has penetrated the dust coat. A thin skim coat of neat 
Portland cement grout shall be troweled or brushed onto the backs of tiles 
immediately before each sheet is laid. Tile sheets shall be laid on 
the freshly prepared setting bed while the surface is still 
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plastic and the tile then tamped into the mortar to insure solid bedding 
to the exact slope or level of finished floor surface. 


(A4) Grouting. When installation has hardened sufficiently, 
the paper, sheets, and pasting glue shall be removed by brushing only 
as much water as necessary onto the paper. Misplaced tiles shall be 
repositioned and reset, and damaged or defective tile shall be replaced. 
A thick creamy slurry of neat gray waterproofed portland cement and a 
minimum amount of water shall be brushed or squeegeed over the floor 
until all joints are thoroughly filled. The surface of the floor shall 
be very gently rubbed with a wood block to bring tile surfaces to true 
planes, excess slurry shall be removed, and the floor shall be rubbed 
with burlap to clean the tile and finish the joints. 


17-05. SHEET METALWORK: (a) Gravel Stops. Gravel stops shall be 
provided at eaves of the roof as shown on the drawings. Stops shall be 
of not lighter than 0.032 inch thick aluminum alloy. Joints shall be 
lapped, Stops shall be formed of sheets having a maximum length of 8 
feet. The inner flange shall be extended onto the roof not less than 
4 inches, shall be nailed at 3 inch intervals and one inch from the back 
edge of the gravel stop through the roofing felts with nails embedded in 
plastic cement, and shall be covered with two layers of coal-tar saturated 
roofing felt strips 14 inches wide and 18 inches wide with the narrower 
strip in first layer, mopped on with hot coal-tar pitch and then given 
the aggregate surfacing as specified below. The standing ridges of gravel 
stops shall be of sufficient height to hold back the gravel roof surfacing. 


(b) Gutters and Downspouts. Gutters and downspouts shall be fabri- 
cated of not less than 0.032 inch thick aluminum alloy of the designs indi- 
cated. Gutters shall be supported as shown. Downspouts shall be secured 
with 2 inch wide aluminun-alloy straps approximately 0.081 inch thick 
spaced at top and bottom and each floor level. Downspouts shall be pro- 
vided in sections approximately 10 feet long and shall be set plumb and 
clear of the wall. All aluminum surfaces in contact with concrete shall 
be given a heavy brush coat of bituminous paint conforming to Military 
Specification MIL-P-6883, "Paint, Blended Type, Coal-Tar-Pitch Base, 
Bituminous" 


(c) Through-Wall Flashing. Through wall flashings under precast 
sills in exterior walls shall be three-ounce copper coated on both sides 
with an acidproof, alkaliproof, elastic, bituminous compound. 


17-06. ROOFING AND INSULATION: (a) General. The roofing system 
for the operating house shall consist of a vapor barrier, insulation, 
edge envelope, and 5-ply built-up coal-tar roofing. Roofing shall not 
start until the concrete roof-deck surfaces are smooth, firm, dry, and 
free from dirt and foreign materials. Vents and other projections 
through the roof shall be prepared properly for flashing and secured 
in position. Nailers at eaves shall be embedded in bituminous cement. 


. (b) Vapor Barrier. A vapor barrier consisting of two plies of 
15 pound coal-tar saturated felt shall be applied to the concrete :roof 
deck. Hot bitumen used in installing the vapor barrier shall be applied 
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at the rate of not less than 30 pounds of pitch per 100 square feet 
per solid mopping between plies. Vapor barrier plies shall extend up 
vertical surfaces not less than 8 inches, and after insulation has been 
installed, shall be folded over the exposed edges of the insulation and 
weer in place. l 


. (c) Insulation.- (1) Materialse.- Insulation thickness indi- 
cated on drawings is nominal; actual installed thickness shall be such as 
to provide a coefficient of heat transmission or U-value, through the 
completed roof construction air-to-air, not in excess of 0.12 Btu per 
hour, per square foot, per degree F., temperature difference, when deter- 
mined in accordance with recognized methods in agreement with the 1960 
issue of the Heating, Ventilating and Air Conditioning Guide as published 
by the American Society of Heating and Air Conditioning Engineers, 

New York, N. 1. The Kevalue used in making U-value computations shall 
be the Kevalue of the insulating material used at a mean temperature of 
75° P. Insulation shall be one of the following materials at the option 
of the Contractor. 


a ae Cellular Glass. - Cellular glass 8 to 
pederal Specification HHelIe55la, "Insulation, Block and Pipe 8 
Thernal, Cellular Glasse; and. amendment No. 2. 1 dei de 


b. MineraleWool Insulating Board,- Mineral-wool 
insulating board conforming to Federal Specification HHeI-526a, "Insue 


lation Board, Thermal Acoustical Mineral Wool (for Roofs)". 


(2) Application.- Insulation shall be applied over the 
vapor barrier, in one or more layers as required. Insulation units shall 
be laid in parallel courses with joints broken, in a mopping of bitumen 
applied at the rate of approximately 35 pounds of pitch per 100 square 
feet, per layer of insulation. Adjacent units shall be brought into 
moderate contact without forcing and shall be cut to fit neatly against 
adjoining vertical surfaces. Joints in each layer of insulation shall 
be staggered with respect to joints in preceding layer. Insulation 
shall be kept dry at all times and shall be laid just shead, af the roofing. 


(d) Edge. Envelope. Prior to the Austellatien ot the roof ing 
felt at the eaves, two,iayers of 15 pound, 36 inch wide asphalt saturated 
felt shall be mopped in place with hot asphalt at the eaves, each exe §* | 
tending onto the roof approximately 24 inches and beyond the eaves approxi- 
mately 12 inches. The tops of nailers at eaves shall be coated with 
bituminoys cement and the firet layer of felt pressed firmly therein. 
After the installation of the fifth ply.cf roofing felt, the 12 inches 
of overhanging asphalt saturated felt, shall be folded over the top 
ply of roofing and mopped in place. The gravel stop shall be nailed 
and embedded in plastic cement on top of the envelope formed by the turne 
back. 


(e) lication of Roofi (1) General.- Coal-tar pitch shall 
not be heated. above 4009 F. Rolls of felt shall be stacked in properly 
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protected piles and maintained at a temperature of not lower than 50°F., 
for not less than 24 hours prior to laying. Felt and surfacing material 
shall be dry when applied, and in addition the surfacing materiel shall 
be heated in cold weather. The ambient temperature shall be at least 
40° F., and rising. Coal-tar pitch shall be hot when applied, and 
layers of felt shall be laid immediately behind the mop and shall be 
free of wrinkles or buckles. As each course of felt is mopped into 

hot bitumen, the surface of the felts shall be carefully broomed-in 
with an 18 or 20-inch wide soft- fiber- type floor broom sufficiently 

to obtain complete adhesion between plies and to close out any air 
pockets. It is not permissible to mop half the width of sheet and turn 
back the other half and mop under that portion. Workmen shall not walk 
on mopped surfaces when the bitumen is in a sticky condition. The insu- 
lation roof surfaces shall be given a uniform coating of hot coal-tar= 
pitch, using not less than 35 pounds on insulation, per 100 square feet. 
Five layers of coal-tar-saturated felt shall be rolled-in immediately 
after the hot mopping, over the entire roof surface, and lapped 26 
inches over the preceding one for 32-inch wide sheets and 29 inches for 
36-inch wide sheets. Each sheet of coaletaresaturated felt shall be 
moppedein the full width of the lap with hot coaletar pitch, using not 
less than 25 pounds per 100 square feet for each mopping. 


(2) Surfecing.- After roofing felte have been laid and 
flashing is installed, the entire roof surface, except cants, shall be 
coated uniformly with hot pitch poured on at the rate of not less than 
75 pounds per 100 square feet for pitch. While bitumen is still hot, 
the surfacing aggregate material, consisting of 400 pounds of gravel 
or 300 pounds of slag per 100 square feet, shall be evenly bedded therein. 
Surfacing aggregates shall be hard, dry, opaque, and free from dirt, clay, 
loam, sand, elongated particles, and flat or sharp-edged particles. 
Foreign substances or materiale that would cause deterioration or staining 
of any metal with which they would come in contact shall be removed. 
Gravel shall be waterworn and slag shall be crushed blast-furnace slag. 
Grading of aggregate at time of application shall conform to the following 
requirements: 


Percentage passing a 3/4-inch sieve 100 


Percentage passing a 5/8-inch sieve and 
retained on a 1/4-inch sieve, not less 
than 80 


Percentage retained on a No. 6 sieve 100 


17-07. HOLLOW METAL DOORS AND FRAMES.- (a) Materials.- Hollow 
metal doors and frames shall be of best grade commercial furniture 
stock steel of gages hereinafter specified. Steel shall be full cold- 
rolled pickled, and stretcher leveled, free from scale, buckles, pits 
and other defects. f 


(b) Construction.e Hollow metal doors shall be 1-3/4 inches 


thick unless otherwise called for, and of size scheduled on the drawings., 
Door stiles shall be beveled, and doors shall have a clearance of not 
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more than 1/8 inch at jambs and at head. The finished work shall be 
rigid and free of visual and structural defects. Hollow metal doors 
shall be flush type, constructed of two sheets of not less than lé-gage 
steel rigidly reinforced with continuous channel or "Zz" type stiffeners, 
or at the Contractor's option doors may be of fluch panel type construction. 
Flush panel type doors shall have stiles and rails of not less than l6- 
Sage steel, and flush panels composed of two steel plates of not less 
than 18-gage separated with insulation 1-1/2 inches in thickness. Stiles 
and rails of flush panel type doors shall be mitered, welded, and ground 
smooth. Louvers shall be provided where scheduled. All doors shall be 
Provided with suitable sound deadening insulation. Double doors shall 
be provided with astragale as shown. T-astragale and louvers shall be 
applied by the door manufacturer. The semi-watertight doer at the access 
to the sluice room shall be provided with seals as sho m. 


(c) Frames.- Pressed steel frames shall be formed of not 
less than l6-gage steel. Sixteenegage anchors approximately 24 inches 
on centers of type to suit the wall conditions shall be furnished for 
each jamb member when in masonry. Frames for installation in concrete 
walls shall consist of bucks with applied finish frames and trims. Floor 
angle clips of not less than l6-gage shall be welded to each jam for 
fastening to floor when in masonry. At hinge and lock locations rein- 
forcement plates 1/8 inch by 1-3/4 inches by 12 inches long shall be 
welded to the inner surface òf the jambs. All frames installed in 
masonry shall have 26-gage galvanized iron plaster guard boxes welded 
in the back of cutouts for hardware, Frames shall rest on and, where 
set in masonry, shall be anchored to the floor. The frame for the semie 
watertight door shall be provided with seals as indicated. 


Sinkages and Reinforcements.- Sinkage shall be provided 
Steel 


(d) 
in all doors and frames for all mortise or countersunk hardware. 
reinforcements of not less than l0-gage steel shall be inserted for 
attaching of hardware, and shall be of ample size to siffen metal against 
the strain of service. All tapping and drilling shall be done to teme 
plates. Dust boxes shall be provided for latch and deadbolts. 


(e) Finish.» Exposed surfaces of all doors and frames shall 
be painted as specified in Section 20, "Painting". 


(f) Hardware.e Hardware shall conform to the applicable 
provisions of Federal Specification FF-H-106a, "Hardware, Builders'; Lock 
and Door-Trim", and amendment No. 4; FF-H-llla, "Hardware, Builders’ ; 
Shelf and Miscellaneous", and amendment No. 1; Fr-H-116c, "Hardware, 
Builders’; Hinges", and amendment No. 1; and Fr-H- 1210, "Hardware, 
Builders'; Door=Closing Devices", Hardware for application on the metal 
doors shall be made to standard templates. Hardware shall be finished 
US 10. Each lock shall be furnished with two keys and shall be master 
keyed. Six sets of master keys shall be furnished. Lever extension 
flush bolts shall be installed in the doors in the door manufacturers 
shop. Hardware schedule is as follows: ha, 
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Door A 


3 pair butts, T 2106, 4-1/2 - 1/2“ 


1 lockset 86A-4 
2 closers, Type 3001, Size IV, with hold-open feature 
2 lever extension flush bolts, Type 1045 with strike Type 1048 


11/2 pair butts, T 2106, 4-1/2"x401/2" 
1 closer, Type 3001, Size III, with holdeopen feature 


1 lockset 86A-4 


Door C and Access Door to Sluice R Roon 


le1/2 pair butts T2122 (unpolished), 4e1l/2"x4=1/2" 
1 lockset 8694 


Door D 


11/2 pair butte T2106, 4=1/2"x4-1/2" 

1 closer, Type 3001, Size III, with hold open feature 
1 push plate 465 

1 pull bar 455 


17-08. GLASS AND GLAZING. (a) General.- All window sash shall 
be glazed. 


(b) Glass, Flat, for glazing.- Flat glass for glazing shall 
conform to the requirements of Federal Specification DD-G-45la, "Glass, 
Flat and Corrugated for Glazing Mirrors, and Other Uses“, and amendment 
No. 1. Clear glass for windows shall be Type II, B quality, double 


strength, 


(c) Instllation.- Sash shall have glase set in a glazing 
compound having a composition and color particularly adopted for aluminum 
and requiring no painting. Glass in windows shall be held in place with 
approved glazing clips. All glass shall be set from the outside in a 
bed of putty so that no glass comes in contact with metal. Putty shall 
be cut flush on the interior. 


17-09. MISCELLANEOUS METALS.- (a) Aluminum Railings.- Aluminum 
railings shall be furnished and installed as detailed on the drawings. 
Exposed parts of the railings shall be constructed of standard sections 
of aluminum tubing, 6063 aluminum alloy, T4, T5, or T6 as applicable 
except as noted on the drawings and shall be suitable for welding. The 
corners of tubing for handrails shall be slightly rounded, and all 
exposed edges or corners of the railings shall be grounded slightly 
rounded to remove all irregularities and sharp projections. The 
drawings show a suggested method of installation and the Contractor may 
substitute an alternate method of attachment, subject to approval of the 
Contracting Officer. The railing and accessories for attachment shall 
be carefully aligned and set to insure true, even handrail lines. The 
Contractor shall make necessary field measurements of stair and railing 
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provisions in the structure to assure accurate fit and be responsible 
for the accuracy thereof. Exposed parts of the railings shall have | 
sat in- finish. . f 

(b) Steel Shelving .- Steel shelving shall conform to the 
applicable requirements of Federal Specification AA-S=27lb, "Shelving, 
Storage and Display, Steel", Kind 1, Type I, Class 2, Style A. 


. (c) L Windows,- Aluminum windows shall be the heavy 
aming type, having a frame vent section of not less than 1-7/8 
fnthes deep. Ventilators shall be mechanically operated by crank and 

worm and gear mechanism, concealed in a sill or jamb. Operators shall 

operate all ventilators simultaneously in each single window unit. 

Aluminum screens shall be provided. - Windows shall conform to the 

applicable requirements of the Aluminum Window Manufacturers Association. 


(a) Safety Treads,- Concrete stairs indicated on the drawings 
shall have aluminum abrasive type safety treads installed with metal 
anchors and set flush with the concrete. Safety treads shall be 4 inches 
wide and shall be 6 inches shorter than the width of the etair. Treads 
shall conform to the requirements of Federal Specification RR-T-661, 
"Treads; Safety, Metallic", Type A, Class 4. The tread shall be centered 
on the stair and the surface shall be left completely free from cement. 


(e), Metal Thresholds.- Metal thresholds shall be of the 
aluminum abrasive safety type. Thresholds shall be neatly scribed and .. 
fitted to the door frames, bedded in calking compound, and secured in 
place with countersunk screws and expansion shields, 


17-10. CALKING.© (a) General.» Calking shall be installed in 
joints around metal frames and sash built into walls; joints at ends of. 
elip-type precast concreté sille; joints in wash and face surfaces f 
precast concrete sills; joints between „concrete and masonry, and wheres 
ever else indicated or specified. f 


(b) Preperation. All particles of mortar, dust, and other 
foreign matter shall be brushed out just prior to calking, and grooves . -. 
shall be given a uniform coating of sealer,” ` 


(c) 8 er 21 Calking compound. schall be-applied with gun, 
us ing a nozzle of proper size to fit the joint width, and shall bé forced 


into grooves with sufficient pressure to expel all air and fill the 
groove solidly. Calking shall be uniformly smooth and free of wrinkles, 
and unless otherwise noted, shall be left sufficiently convex to result 
in a flush joint when dry. Calking around openings in masonry shall 
include tha entire perimeter on both sides of each opening. A coat of 
aluminum paint shall be applied over calked joint before any finish paint 
ie applied. A minimum of 72 hours shall be allowed after calking to 
permit the compound to crust over before the application of the aluminum 
paint. 
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17-11. PLUMBING.- (a) General.- A complete plumbing system; 
bot and cold water supply including the potable water supply line from 
‘monolith 1 D to the operating house; drainage and venting systems, 
including septic tank, manhole and piping; domestic water heater; all 
fixtures, valves, water piping, and other materials required within the 


`. operating house and embedded in the concrete monolith below the operating 


house, shall be furnished and installed. The 2-inch potable water line 
supplying the operating house shall connect to the interior plumbing on 
the inside face of the operating house. Interconnection between the 
ferrous supply line and the copper tubing shell be made with an insulating 
union. 


i (b) Pipe and Fittings.- (I) Soil Pipe.= Soil and waste lines, 
soil and vent stacks, and fittings, shall be of extra heavy, coated cast 


iron. 


(2) Hot and Cold Water Piping.- See paragraph 8-33. 
(3) Globe, Gate and Angle Valves . See paragraph 8-34, 
(4) Fittings.- See paragraph 8-33. | 1 


(5) Water Supply Line.- The two inch water supply line 
shall be galvanized steel or galvanized wrought iron pipe. The pipe 
through the concrete shall be given one coat of coal tar primer and two 
_coats of coal tar enamel. l 7 


(c) Pipe Supports. — Water pipe supports shall conform to the 
requirements of Federal Specification WW-Hel71b, “Hangers and Supports, 
Pipe". At hangers, where the pipe is supported by the insulation and 
the aluminum jacket, a saddle of l6~gage aluminum not less than 6 inches 
long shall be installed, 


(d) Fixtures.» Plumbing fixtures and accessories, unless other- 
wise specified, shall conform to the requirements of Federal Specification 
WWeP-541b, and amendment -2, "Plumbing Fixtures, Land Use“, and shall be 

of the types listed below. Where no types are specified herein, types 
shall be as shown on the drawings or otherwise approved by the Contracting 
Officer. 


(1) Pel, Water Closet.- Water closet shall be Outfit VW9 
with CEB seat. i l 


(2) Pe2, Lavatory.- Lavatory shall be Outfit EL20B, acid 
resisting enameled cast iron. Supply and drain fittings shall be Type 
18 DW. Supplies shali be Type RV. i we % 


(3) Pe3, Water Cooler.- Water cooler shall conform to 


Federal Specification 00-C-566c, for "Dispensers, Drinking Water, 
Mechanically Cooled", Type I, Size 5. ; 
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(4) Electric Domestic Water Heater.- Water heater 
shall conform to: Federal Specification WeH-196b, "Heaters, Electric; 
Water, Storage, Noncorrosive", Type II, Size 20. A temperature relief 
valve, conforming to Military Specification MIL-V-13612A shall be installed 
in the hot water. discharge pipe not more than 3 inches from the top of 
the tank. Heater shall be designed to operate on single phase, 60 cycle, 
208 volts. Tank shall be glass lined and equipped with a magnesium 
anode rod, a ag 


(5) Accessories.= Accessories shall include the 


following: . 
1 Enameled paper towel dispenser, Type 455. 
eee | Toilet paper holder, Type 433. 


1 Mirror with chromium plated frame conforming to 
Federal Specification DD-M-411, Mirrors; Plate 
Glasa, Framed", and Amendment No. 1, size as 
shown on the drawings. 


1 Soap dispenser conforming to Federal Specification 
FF-D-00396c, "Dispensers, Soap", Type II. 


(e) Drains.- Drains, unless otherwise specified shall conform 
to the requirements of Federal Specification WW-P-541b, and amendment 2, 
"Plumbing Fixtures, Land Use“, No drains shall be installed without a 
p Drains, unless otherwise specified, shall include the drains listed 
elow. E ‘ 


(1)- Floor Drains.- Floor drains shall be Type 220, with 
chrome plated strainer. . 


(£) Vents and Wastes.- Vent stacks shall extend above the 
roof and shall be flashed at the roof level. Water closet shall be con- 
nected to soil line with an approved closet setting compound. All wastes 
shall be connected to the drainage system as shown. An approved brass 
gate valve shall be furnished in the hot and cole water supply lines at 
the points indicated on the drawings. 


(g) Pipe Covering.= (1) Copper Tubing.— Pipe covering for 
tubing shall be specifically designed for the copper tubing and shall 
be 1/2 inch thick mineral wool conforming to Federal Specification 
HH-I-562, "Insulation, Thermal, Mineral Wool, Block or Board and Pipe 
Insulation (Molded Type)", and amendment No. 1, Type II. When used 
on cold water lines, mineral wool covering shall have external vapor 
barrier. Hot- water and cold-water piping shall be cleaned and covered 
after satisfactory tests have been completed. Where fixture supplies 
drop from exposed piping overhead, the covering on the vertical piping 
shall stop 6-feet above the floor. The end of the covering shall be 
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capped with a metal pipe covering protector, and the covering shall be 
supported with a ceiling plate secured by means of a setscrew. Straps 
shall be placed over the covering not over 18 inches apart. At each 
elbow there shall be two and at each toe there shall be three bands. 
Covering shall be neatly finished where pipe hangers occur, Fittings 
and valves shall be covered with plastic material containing not less 
than 85 percent magnesia or asbestos finished with a hard smooth surface 
flush with pipe covering. No unions of any kind are to be covered, and 
covering shall be neatly terminated on each end of such unions with 
plastic material. Pipe Covering, and plastic insulation on valves and 
fittings shall. be jacketed with cotton sheeting weighing not less than 
3.5 ounces per yard of 37-1/5 inch width, pasted neatly to the material. 


(2) Ferrous Piping. Ferrous water piping shall be covered with 
Type II, Class 3 cellular glass insulation conforming to Federal Specifi- 
cation HH-I-55la, "Insulation Block and Pipe Covering, Thermal Cellular 
Glass", and Amendment No. 2. All insulation shall have a vapor barrier. 
The end joint strips and overlap seams shall be adhered with a vapor 
barrier mastic and stapled with outward clinch staples on 4-inch centers. 
Staples and seams shall be sealed with a second coat of vapor barrier 
mastic, Fittings shall be insulated with premolded, prefabricated, or 
job-fabricated segments of pipe insulation, Seal off vapor barrier to 
pipe at all fittings and every 20-feet on straight runs, Aluminum 
jacketing shall be installed over all insulated ferrous piping. Aluminum 
jackets shall be not less than 0.009-inch. Jackets shall be cross- 
crimped (longitudinally corrugated) for strength. Jackets shall be 
secured with aluminum straps not less than 3/8-inch wide and not more than 
8 inches apart. Longitudinal seams shall be on the bottom side. 


(h) Cleanout Plugs and Test Tees. Cleanouts shall be the same 
size as the pipe except that cleanout plugs larger than 4 inches will 
not be required. Cleanouts installed in connection with cast iron, 
hub-and-spigot pipe shall consist of a long-sweep 1/4 bend or one or 
two 1/8 bends extended to an easily accessible place, or where indi- 
cated on the drawings. An extra heavy cast brass ferrule with counter- 
sunk brass plug shall be calked into the hub of the fitting and shall 
be flush with the floor, Where cleanouts in connection with threaded 
pipe are indicated and are accessible, they shall be cast iron drainage 
T-pattern 90-degree branch fittings with extra heavy brass screw plugs 
of the size as the pipe. Test tees with cast iron:cleanout plugs shall 
be installed at the foot of all soil, waste, and drain stacks and on the 
building dran. 99 


(i) Flashings. vent pipes shall be flashed and made water-tight 
at the roof with not lighter than 6-pound sheet lead. Flashings for 
vent pipes shall be extended up the vent pipes a minimum of 6 inches 
where threaded standard cast iron or malleable iron recess roof couplings 
shall be installed to form counter flashing or rain guards for pipe. 
Flashings in connection. with cast iron pipe vents shall be turned down 
into the pipes or hubs, Flashing shields shall extend not less than 
8 inches from the vent pipes in all directions. 
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(3) Traps. Fach fixture and piece of equipment requiring connec- 
tions to the drainage system shall be equipped with a trap. Traps are 
specified to be supplied with the fixtures. Fach trap shall be placed 
as near to the fixture as possible and no fixture shall be double- 
trapped. Traps installed on bell-and-spigot pipe shall be extra heavy 
cast iron, Traps installed on threaded pipe shall be recess drainage 
pattern. 


(k) Tubing Installation.. A gate valve on the service line shall 
be installed inside the building. The tubing shall be extended to all 
fixtures, outlets, and equipment from the gate valve. 


(1) Mains, Branches, and Runouts. Tubing shall be installed 
as indicated on the drawings. Tubing shall be cut accurately to 
measurements established at the building by the Contractor and shall 
be worked into place without springing or forcing. Care shall be taken 
not to weaken the structural portions of the building. Tubing shall be 
run parallel with the lines of the building unless otherwise shown or 
noted on the drawings. Branches from tubing lines may be taken off top 
of main, bottom of main, or side of main using such crossover fittings 
as may be required by structural or installation conditions. Service 
tubing, valves, and fittings shall be kept a sufficient distance from 
other work and other services to permit not less than 1/2 inch between 
finished covering and other work and not less than 1/2 inch between 
finished covering on the different services. No water tubing shall be 
embedded in concrete unless specifically indicated on drawings or ap- 
proved. Changes in tube sizes shall be made with reducing fittings. 
The use of long screws and bushings will not be permitted. 


(2) Expansion and Contraction of Tubing. Allowance shall be 


made throughout for expansion and contraction of tubing. 


(3) Anchors and Expansion Joints, At the ends of the 2 inch 


water line, and at mid-point of its run beneath the bridge, pipe 
anchors shall be installed. Bronze expansion joints of the internally 
guided type shall be installed. An expansion joint shall be placed 
at mid-point between each anchor. 


(1) Joints. (1) Threaded Pipe. After cutting and before 
threading, pipe shall be reamed and shall have burs removed. Screw 
joints shall be made with graphite or inert filler and oil or with an 
approved graphite compound applied to male threads only. Threads shall 
be full-cut, and not more than 3 threads on the pipe shall remain ex- 
posed. Calking of threaded joints to stop or prevent leaks will not be 
permitted. Unions shall be provided where required for disconnection. 
Threaded swing joints shall be used for branch connections to risers 
and mains, 


(2) Bell-and-Spigot Pipe. Lead joints shall be made by 
centering the spigot within the bell and packing the joint with jute, 
closely compacted, so as to leave a depth of 2 inches for the lead. 
Each joint shall be made in one continuous pouring from the ladle, 
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Joints shall be poured full, and then thoroughly calked at least three 
times around with calking tools of proper width. 


(3) Sweated Tubing. Tubing shall be cut square, and burs shall 
be removed. Both inside of fittings and outside of tubing shall be well 
cleaned with steel wool before sweating. Care shall be taken to prevent 
annealing of fittings and hard-drawn tubing when making connections. In- 
stallation shall be made by competent workmen in accordance with manu- 
facturer's recommendations. Mitering of joints for elbows and notching 
of straight runs of pipe for tees will not be permitted. Joints for 
soldered fittings shall be made with a noncorrosive paste flux and solid 
string or wire solder composed of 40 percent tin and 60 percent lead. 
Cored solder will not be permitted, ; 


(m) Sterilization, The entire water-distribution system shall 
be thoroughly sterilized with a solution containing not less than 50 
parts per million of available chlorine. The chlorinating material 
shall be either liquid chlorine conforming to Federal Specification 
BB-C-120, "Chlorine", or calcium hypochlorite or chlorinated lime con- 
forming to Federal Specification 0-C-ll4a, "Calcium Chloride, Anhydrous, 
Technical Grade", and shall be introduced into the system in a manner 
approved by the Contracting Officer. The sterilizing solution shall be 
allowed to remain in the system for a period of 8 hours, during which 
time all valves and faucets shall be opened and closed several times. 
After sterilization, the solution shall be flushed from the system with: 
clean water until the residual chlorine content is not greater than 
0.2 parts per million. 


(n) Floor, Wall, and Ceiling Plates. Exposed pipes, where passing 
through floors, walls, or ceilings, shall be fitted with chromium-plated 
or enameled cast iron or steel plates. Plates shall be large enough 
to completely close the hole around the pipes and shall be square, 
octagonal, or round, with the latest dimension not less than 1-1/5 
inches larger than the diameter of the pipe. Plates shall be secured 


in an approved manner. 


(o) Hose Faucets. Hose faucets shall be brass with 1/2 inch 
male inlet threads, hexagon shoulder, and 3/4 inch hose connection, 
and shall conform to Federal Specification WW-P-5klb, Type 210. 


(p) Septie Tank Manhole and Piping. The septic tank manhole and 
cover complete, with anchor ring and shall be of the size 
shown on the drawings. All embedded influent and effluent piping shall 
be cast iron soil pipe installed as hereinbefore specified. The 
effluent line shall be provided with a plug drain valve with extended 
valve handle and e flap valve, as shown on the drawings. 


(q) Tests for Plumbi tems. Soil, waste, vent, and water 
piping shall test e Contractor and approved by the Contract- 
ing Officer before acceptance. Soil or waste piping embedded in con- 
crete shall be tested before concrete placement. Equipment required 
for test shall be furnished by the Contractor without additional 
cost to the Government, 
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(1) Drainage System. The entire drainage and venting system 
shall have all necessary openings plugged to permit the entire system 
to be filled with water to the level of the highest vent stack above the 
roor. The system shall hold this vater for 30’minutes without showing 
any drop. Where a portion of the system is to be tested, the test shall 
be conducted in the same manner as described for the entire system, 
except that a vertical stack 10 feet above the highest horizontal line 
to be tested may be installed and filled with water to maintain suffi- 
cient pressure, or a pump may be used to supply the required pressure. 
The pressure shall be maintained for 30 minutes, f 


(2) Water System. Upon completion of the EEA and 
before setting fixtures, tae entire hot- and cold-water piping systems 
shall be tested at a hydrostatic pressure of not less than 100 pounds 
per square inch gage, and proved tight at this pressure for not less 
than 30 minutes in order to permit inspection of all joints. Where a 
portion of the water-piping system is to be concealed before completion, 
this portion shall be tested separately in a manner described for the 
entire system. 


(3) Defective Work. If inspection or test shows defects, 
such defective work or material shall be replaced and inspection and 
tests repeated. Repairs to piping shall be made with new material. 
No calking of screwed joints or holes will be acceptable, 


(4) Cleaning and Adjusting. At the completion of the work, 


all parts of the installation shall be thoroughly cleaned. All equip- 
ment, pipe, valves, and fittings shall be cleaned of grease, metal 
cuttings, and sludge which may have accumulated by operation of the 
system for testing. Any stoppage or discoloration or other damage to 
parts of the building, its finish, or furnishings, due to the Contrac- 
tors' failure to properly clean the piping system, shall be repaired by 
the Contractor without cost to the Government. Automatic control de- 
vices shall be adjusted for proper operation. 


17-12. EXHAUST FAN: At the location shown on drawing 49/9 the 
Contractor shall furnish and install an exhaust fan complete with a 
steel wire fan guard and an automatic backdraft damper. The fan shall 
be of the self-cooled motor propeller type, with integral frame de- 
signed for wall mounting. The fan guard and the backdraft damper shall 
be products standard with the fan manufacturer. 


17-13. ELECTRICAL WORK: Electrical work for the building is 
specified in Section 10, “Electrical Work". 


17-14. PAINTING: Painting for the building is specified in 
Section 20, "Painting". 


17-15. PAYMENT: Payment for the operating house, complete, as 
specified herein ‘ein and shown on the drawings, but exclusive of the 
items listed below, will be made at the contract lump-sum price for 
"Operating House". All piping and appurtenances in connection with the 
waste and drainage systems embedded on the concrete below elevation 
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467.0, the water supply line from the operating house to monolith 10, 
and the semi-watertight metal door and frame at the access to the 
sluice room shall be included in the lumpesum price for "Operating 
House", The following is a list not paid for as part of the building: 
(a) Electrical work, 


(b) Diesel electric generator unit with exhaust, fuel 
tank and fuel piping. 


(c) Air compressor, receiver, and air compressor piping. 
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SECTION 18 - ELECTRICAL WORK 


18-01. SCOPE: The work to be performed under this section con- 
sists of furnishing all plant, labor, materials, supplies, and équip- 
ment and performing all operations necessary for the construction of 
light, control, and power systems, including all lamps, all in strict 
accordance with this section of the F and the applicable 
drawings . 

The following major items are inélúded: ` 


(a) Complete lighting, control, and power systems. 


(b) Main Switchboard and feeders from commercial power company 
n substation. 


(c) Lighting transformer. 
(d) Electric heaters. — 

(e) Photo-electric cell. 

(£) Sluice flow transmitter. 


(8) Spillway gate hoist controllers, ed operated brakes, 
limit switches, pushbutton stations, and all wiring in connection N 
with, 


(h) Spillway gate side seal heaters and controllers. 


(1) Five (5) gate hoist motors. Four (a) installed on the gate 
hoists and one (1) to be stored at. the site as ‘directed by ` tha contranta 
ing Officer. awe e 


(3) Empty conduit systems for telephone, audio Communications, 
and headwater and tailwater recording. 


(k) Grounding systen. e 


18-02. MATERIAL AND WORKMANSHIP: . Materiale and workmanship. ehall: 
conform to the app requirements of Section 8, "Metals, Miscel- 
laneous Materiales and Standard Articles", Section 9, ‘Metalwork Fabri- 
cation, Machine Work, and Miscellaneous Provisions", and Section 10, 
"Electrical Regulations, Workmanship, Materiale and Equipment". Paint- 
ing shall conform to tha requirements of Section 20, "Painting", ee 
otherwise specified in this section. : eg 


* N 


18-03. STANDARD PRODUCTS: Unless. dibarisi indicated in writing 
by the Contracting Officer, the materials to be furnished under this- 
specification shall be the standard products of manufacturers regularly . 
engaged in the production of such equipment son shall be’ the manufac- , 
turer's latest standard design. . 1 
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18-04. MATERIALS AND EQUIPMENT SCHEDULES; As soon as practicable 


after date of notice to proceed and before any material or equipment 

is purchased, the Contractor shall submit to the Contracting Officer 
for approval nine copies of a complete list of such materials or 
equipment constituting any system or unit for installation in the work. 
Such lists shall include catalog numbers, cuts, diagrams, drawings, and 
such other data. as may be required hereinafter and as may be required 
by the Contracting Officer. Approval of materials and equipment will 
be based on manufacturer's published data considered in conjunction 
with referenced standards. Any materials or equipment listed which are 
not in accordance with the specification requirements will be subject 
to rejection. Lists of materials and equipment shall be submitted in 
ample time to coordinate necessary features of construction with in- 
stallation requirements. Any alterations to construction in place 

made necessary by reason of approval action on materials or equipment 
lists shall be the responsibility of the Contractor and shall be made 
without additional cost to the Government. In no event shall a sub- 
mittal as required by this paragraph be made later than three (3) 
months before scheduled installation i i 


18-05. PROTECTION AND STORAGE OF EQUIPMENT AND MATERIAL: 


Weathertight storage to prevent accumulations of dirt and condensed 
moisture shall be provided by the Contractor for the following items 
if shipped from the factory or suppliers' warehouse prior to the 
availability of storage space in the control station: 


(a) Rotating electrical equipment. 
(b) Main switchboard and motor control equipment. 


(c) Insulated wire and cable other than cable intended 
for direct burial. 


(d) All electrical fixtures and equipment intended for in- 
door installation. 


138-06. MAIN SWITCHBOARD: (a) General. Electrical control and 
metering equipment shall be furnished in a factory assembled and wired, 
metal enclosed, free standing, dead front, cubicle type switchboard 
rated 600 volts, NEMA Class II, Type C. All control equipment furnished 
shall meet NEMA Industrial Control Standards unless otherwise indicated. 
Doors shall be installed for each rear panel. The switchborad shall 
be rigidly bolted to a channel or angle iron base set in the concrete. 
The base shall be furnished in conjunction with the switchboard, 
Definite arrangement of equipment is shown on the drawings and the 
panels will be referred to as Panel No. 1 through Panel! No. 6, read- 
ing from left to right when facing the switchboard. Other arrange- 
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ments will be approved at the discretion of the Contracting Officer 
provided that a preliminary plan showing limiting dimensions and 
the proposed arrangement is submitted for approval within twelve 
(12) weeks after receipt of notice to proceed with work on the 
contract. A complete description of the construction proposed, 
equipment to be furnished and wiring diagrams must be submitted 
for approval and approval received, before fabrication is begun. 


(b) Construction. The main switchboard shall consist of the 


required number of individual panels and sectiong and shall meet 


the e requirements: 


(1) The individual panels shall be bolted cogether to 
form a complete rigid cubicle with provisions for future extensions 
at either end. To provide for future extension removable cover 
plates shall be bolted over the end bus sections. Control center 


steel shall be 12 gage or 14 gage reinforced for frame construction, 


and other steel not less than 14 gage. 


(2) . Each panel shall be approximately 20 inches deep and 
90 inches high. The panel frames shall consist of stretcher leveled, 
full finished steel sheets, formed top and bottom to provide wiring 
facilities, and flanged over for the full vertical length of each 


:. edge to provide supporting means for the unit door frames. These 
. flanges shall be so punched for the full vertical length as to 
r... provide interchangeable mounting for any standard unit door frame. 


Each compartment shall be provided with steel top and bottom plates. 
to insure a rigid assembly without the unit door frames or rear 
enclosure, The top piece shall consist of formed sheet steel and 


. shall be provided with a removable steel plate to permit ready 


. entrance of conduit. Access to the cubicles shall be from both 


the front and rear. 1 7 EEEE ce 


(3) A main horizontal bus with cross section area of not 
less than one half square inch of copper per phase shall be provided 
across the top of each power panel. The bus shall be supported in 
each panel by suitable insulators. Buses shall be rated 600 amperes 
continuous and shall be braced for 25,000 amperes short-circuit 
current, Each panel shall be provided with vertical wiring troughs. 


' These troughs shall be provided with suitable wire lamps, so that 
. a11 wiring shall be supported in a neat and orderly wanner s, 


Individual terminal boards, or blocks, shall be provided. in each 
compartment except for the lighting panel board. A master terminal 
board shall be provided near the bottom of each panel for all. power 


control and lighting wiring including spare wires and cables, as listed 


in the schedules. All terminals shall be marked for identification 
of circuits and ee with solderiess. connectors of nial size 
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and rating. Circuit breakers and disconnect switches on the lighting 
panel shall be marked for service identification. 


(4) a 1-1/2 inch by 1/4 inch copper ground bus shall be pro- 
vided near the bottom of the switchboard spanning its full length. The 
neutral of the lighting panel in the switchboard shall be tied to this bus. 


(5) Each panel shall be provided with a horizontal wiring 
trough which shall line up with similar troughs in adjacent sections 
to form a convenient raceway the full length of the switchboard, per- 
mitting convenient control wiring between sections. 


(5) Each power panel shall be complete with vertical line 
buses extending the full panel height to distribute incoming power to 
each individual compartment. All line connections shall be made be- 
tween the vertical bus and the line terminals of the equipment in the 
individual compartments, 


(7) Each power control group shall be mounted in a unit 
door frame consisting of not lighter than 14 gage stretcher leveled, 
full finished, steel plate with a smoothly formed opening at least 
equal in size to the controller panel to be mounted. This opening 
shall be fitted with a door reinforced for rigidity. The door shall 
be supported from the unit frame by concealed or semi-concealed hinges 
so as to swing open at least 90 degrees. Each door shall be equipped 
with locking arrangement and engraved phenolic material name plate 
identifying the circuit. Such instruments, accessories, or auxiliary 
devices as specified elsewhere, tabulated on the drawings or required 
shall be mounted on the doors. Any operating handle extending through 
a door shall be clearly marked to indicate the condition of the 
circuit as on“, "off", or "tripped" and shall be inter-locked with 
the door to require turning the handle to the "off" position to open 
the door. 


(8) Certain equipment including the generator field rheo- 
stats and voltage regulator with accessories may be furnished by sup- 
pliers other than the switchboard manufacturer. In such case, the 
manufacturer of the switchboard shall cooperate with the supplier of 
such equipment in exchange of plans to secure a neat and convenient 
mounting. Louvers shall be constructed in the side or back of the 
compartment as required. 


(9) The watthour meter and necessary current and potential 
transformers for its use will be furnished by the commercial power 
company contracting to supply electricity to the project. Installa- 
tion, including wire and connections, will be a part of this contract. 


(10) All switchboard surfaces to be painted shall be thor- 
oughly cleaned after fabrication by sandblasting, pickling, and rins- 
ing or by other means approved by the Contracting Officer, The clean- 
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ing process shall be followed immediately by application of a rust-in- 
hibitive wash process (Bonderizing or approved equal). All outside 
panel surfaces shall then be primed, filled where necessary, and given 
not less than two coats of synthetic undercoat. The finishing coat shall 
be a semi-gloss paint or lacquer. The inside surfaces of the switchboard 
shall have two primer coats and one finish coat as specified for the out- 
side surfaces. The color for the finish coat shall be light gray con- 
forming to Federal Standard No. 595, "Colors", No. 26492. The finish 
shall be applied before any equipment is mounted and shall be approxi- 
mately .005 inch thick including priming coats. If any finish is dam- 
aged during installation such damaged finish shall be touched up or re- 
paired before acceptance by the Government. 


(11) The switchboard shall be shipped in two 60 inch sections. 


(c) Wiring and Terminal Marking, The switchboard shall be fur- 
nished completely wired in the factory. All wiring shall be done ina 
neat and workmanlike manner, without splices between terminals. All 
control board wire shall conform to the requirements of NEMA WCI-1955 
for Designation No, 8, Type TA. All wire shall be No. 12 A. W. d. or 
larger, stranded. Arrangement of wiring to like equipment on each of 
the panels shall be uniform. All wires for connection to remote equip- 
ment shall be brought to terminal blocks as shown on the wiring diagrams. 
At least 10% spare terminals shall be provided. All terminal studs shall 
have contact nuts and locking nuts or washers. Suitable provision shall 
be made for training and supporting incoming cables from the point of 
entrance to the termination on terminal blocks. Drawings showing the 
proposed arrangement of terminal blocks and supports for incoming cables 
shall be submitted for approval as specified for the material and equip- 
ment schedule. Terminals on all switchboard mounted devices shall have 
identification marks on or near each terminal. Terminal blocks shall be 
600-volt, barriered, and sized to accommodate incoming wires as shown on 
the drawings. Terminal blocks for No. 10 A. M. G. and smaller shall be the 
disconnecting type, to allow convenient opening and closing of the 
circuits without disturbing any wiring. The means for performing the 
disconnecting operation shall be a screw driver or socket wrench. 


(a) E ent to be Supplied. Equipment shall be furnished with 
and/or mounted on the switchboard as tabulated on the drawings and 
listed below, All control transformers indicated on the drawings shall 
be furnished and mounted in compartments with the principel equipment to 
operate control circuits at a nominal 120 volts unless otherwise indi- 
cated or required, Control transformers shall be sized to supply motor 


winding heaters where required. l 


(1) Three (3) K Frame circuit breakers shall be installed, one 
for each of the two feeders from the substation, and one for the emer- 
gency generator feeder, The three shall be interlocked so only one 
breaker can be closed at a time. 


(2) Combination motor controllers, consisting of a circuit 


breaker with thermal magnetic trip and a contactor (reversing type where 
required) with thermal overload protection, shall be installed for 
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control of the air compressor, sump pump, unit heaters, and sluice 
valves, Accessories shall be installed as shown on the drawings, 


(3) F Frame 3-pole circuit breakers shall be installed as 
shown on the drawings, 


(4) Indicating instruments and a voltage regulator for use 
with the standby generator shall be installed in Panel No, 1, The 
voltage regulator with necessary accessories only wiil be furnished 
by the supplier of the generator. Indicating instruments supplied 
with the switchboard shall be of the standard switchboard type with 
approximately U 1/2 inch square cases, convex-type glass, and 250- 
degree circular scales, sem! -F lush mounted, with dull black finish, 
and with an error of 1 percent of full scale deflection over the mid 
range of the scales, The A.C, voltmeters shall be furnished with 150- 
volt coils and shall have scale ranges as required, The D.C, ammeter 
shall be installed complete with necessary shunt and shall have a scale 
range from O to 50 amperes, The A.C, ammeters shall be furnished with 
standard 5-ampere coils and shall have scale ranges as required, Volt- 
meter and ameter switches with fixed handles suitable for switchboard 
mounting shall be supplied and installed so that successive readings 
of the 3-phase values may be taken, Instrument transformers shall be 
insulated to withstand a 60-cycle dielettric test of 10,000 volts, 
Current transformers of proper ratio to work with the listed meters, 
shall be furnished and shall meet the A. S. A. requirements for accuracy 
under classification 0.6 B-2, Potential transformers shall be rated 
480/120 volts, shall be fused, and shall meet the A. S. A. requirements 
for accuracy under classification 0,6 X. ` ' 


(5) The exciter field rheostat and generator field rheostat 
(if required) for the engine-driven generator to be furnished by the 
supplier of the generator shall be installed complete in Panel No, 1. 
Installation shall be a part of the cost of the switchboard. A gener- 
ator field switch with field discharge resistor shall be furnished and 
installed on the switchboard, 


l (6) 120/208 volt circuit breaker distribution and lighting 
panels shall be installed as shown on the drawings, The breakers shall 
be E Frame, The number of breakers, number of poles, and trip settings 
shall be as tabulated on the drawings, Trip settings not otherwise 
indicated shall be 20 amperes, 


(7) Al pushbutton stations, indicating lights, and selector 
switches shown on the switchboard shall be furnished and installed, In 
addition, all relays, contactors, devices, and fuses shown on the draw- 
ings and indicated to be furnished and located in the switchboard for 
which locations are not shown on the drawings shall be furnished and 
installed in the rear spaces of the switchboard. Access to these 
devices shall be available from the rear by means of hinged doors, 

The 4/1 ratio, 480/120-volt control transformers to be furnished and. 
installed in the switchboard shall have capacities adequate to supply 
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currents drawn by the various devices and solenoids without excessive 
voltage drops at the 120-volt terminals, 


(8) A sluice flow recorder and calibrated flow transmitter 
shall be furnished and installed as indicated on drawings, The recorder 
shall be single pen with 4 inch chart, me chart shall have an indicat- 
ing scale range from O to 120 cubic feet per second and shall be a 30- 
day reroll type at normal speed of 3/4 inches per hour. The recorder 
shall have an accuracy of plus or minus 0,6 cubic feet per second, 

The recorder shall be panel mounted in a switchboard space approximately 
14 inches by 20 inches by 20 inches deep. An approved calibrated flow 
transmitter suitable for use with the recorder shall be provided, The 
transmitter shall be complete with all fittings and connections as 
indicated on drawings, The flow transmitter shall be of the differen- 
tial pressure type, transmitting a proportional electrical signal to 
the recording receiver, The transmitter shall have a mercuryless 
bellows-type meter body, with the bellows, and all parts exposed to 
liquid made of stainless steel, The meter body shall have a pressure 
rating of 1000 pounds per square inch and the bellows shall be able 

to withstand an overload up to full rated pressure, The transmitter 
shall have an operating temperature range of minus 40 degrees F. to 
150 degrees F. and shall be automatically compensated for variations 
in ambient temperature and static pressure, The range of the meter 
shall be as required by the venturi tube, required in another section 
of this specification, and flow conditions, A statement of these con- 
ditions will be supplied to the transmitter manufacturer for factory 
calibration after they are determined by tests, The transmitter shall 
have an integrally mounted flow indicator which shall not be affected 
by interruption of the transmitted signal to the recorder, The trans- 
mitter shall transmit a low voltage direct current signal proportional 
to the flow, The transmitter shall have a calibrated accuracy of plus 
or minus 1/2 percent of the span, The transmitter shall be mounted 
with a three-valve manifold for calibration and equalization and shall 
have provision for blowing down, The recorder shall operate on 120 
volt, 60 cycle system, Any additional wires required in excess of 

the 2 - #12 shown on the drawings, between the transmitter and recorder 
shall be furnished and installed at no additional cost to the Govern- 
ment, 


(9) Name Plates, Name plates shall be of laminated phenolic 


material, not less than 1/16 inch thick, of sizes and locations shown 
on the drawings and marked in accordance with tabulation engravings, 


(10) An 8-inch, 110-volt, single-phase synchronous, electri- 
cally driven clock shall be furnished and mounted on the top of the 
switchboard, The clock works shall be placed in an ornamental case 
located as shown on the drawings and finished in a manner to harmonize 
with the switchboard, The clock shall be an electrically reset type 
and a resetting switch shall be furnished and mounted on the front of 
the switchboard, 
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(e) Tests, Before the switchboard leaves the factory it shall be 
given a dielectric test, in accordance with paragraphs 27-300 to 27-308, 
inclusive, of AIEE Standard No, 27 for "Switchgear Assemblies and Metal- 
Enclosed Bus", After installation, the switchboard ‘shall be given suf- 
ficient operational tests to demonstrate to the satisfaction of the Con- 
tracting Officer that the installation is suitable for the intended 


purpose, 


18-07, EMERGENCY LIGHTS, BATTERY AND CHARGER: Four 32-volt, Dc, 
100-watt emergency lights shall be installed as shown on the drawings, 
One l6-cell, 32 volt, 80 ampere-hour lead storage battery, complete 
with rack and suitable enclosure, shall be furnished and installed on 
the lower floor of the operating house, A battery charger of the static- 
tubeless type with a capacity sufficient to recharge the battery within 
20 hours after a continuous 5-hour usage of the lights will be furnished 
and installed on the wall near the battery, The charger shall float 
across the battery and after loss of A. C. power shall begin recharging 
immediately upon the restoration of the A.C. power, 


18-08, PHOTO ELECTRIC CELL: The photo electric cell shall be 
of weatherproof construction and mounted on the operating house mono- 
lith as shown on the drawings, The unit shall be so directed that the 
cell is exposed to the minimm amount of sky light, The cell shall be. 
set so that the lights will be "turned-on" when the outside light in- 
tensity is approximately 6 foot-candles and will "turn-off" the lights 
when the outside light intensity is approximately 10 foot-candles, 


18-090, LIGHTING TRANSFORMER: (a) Lighting Transformer, Me 
480- to 208/120-volt, three-phase, outdoor dry type, 45 kva transformer 
shall be furnished and installed as shown on the drawings. The trans- 
former shall be connected wye on the secondary side to provide 120/208- 
volt lighting service, The transformer shall be supported on a concrete 
pedestal as shown on the drawings. The transformer shall meet all ap- 
plicable requirements of Standards for Specialty Transformers, NEMA 
Publication No, ST1-1955, dated March 1955, 


(d) Grounding, Adequate provision shall be made for grounding 
the transformer case and the Contractor shall provide the ground con- 
nections thereto by means of a 1/8 inch X 1 inch copper strap or as 
shown on the drawing, „ cap fe 


(c) Tests, The manufacturer's standard tests shall be made to 
include the dielectric tests in accordance with applicable NEMA Stand- 
ards, A certified test report in quadruplicate shall be furnished the 
Contracting Officer. Operational tests shall be made after installa- 
tion to demonstrate to the satisfaction of the Contracting Officer that 
the installation is satisfactory for the purpose intended, 


18-10. POWER OUTIETS: (a) General. A 460-volt, 3-phase power 
circuit shall be installed with receptacles as shown on drawings, - 


(bd) Outlet Boxes. Outlet boxes shall be zinc-coated or cadmium- 
plated cast metal. Boxes shall be set flush with finished wall surfaces, 
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Boxes shall be sized to accommodate the receptacles as called for on 
the drawings. 


(c) Receptacles. Receptacles shall be 440V, 3 phase, 
4 pole, (4th pole to be grounding pole). Ampere ratings shall be 
as shown on the drawings. Receptacle inclosures shall be zinc-coated 
or cadmium-plated, with gasket, and threaded to accommodate plug 
collar. The inclosure shall have a gasketed screw cap. A mating 
plug shall be furnished with each receptacle. 


18-11. LIGHTING,- (a) General. (1) Fixtures. The operating 
house shall be illuminated by a system of fluorescent and incandescent 
120-volt fixtures for normal use, and by 32-volt incandescent fixtures 
for emergency lighting. The spillway and bridge shall be illuminated 
by a system of incandescent fixtures. Convenience outlets will fur- 
nish 120-volt service to small appliances. 120/208-volt lighting 
panels shall be included in the switchboard. Sheets 3, 10, 25, 26, 
and 46 of Drawing No. 40-06-04 MDO as revised January 1959 are included 
at the end of these specifications to describe certain fixtures re- 
quired. l : 


(2) Door Entrance Lights.- Door entrance lights shall 


be wall mounted, cast metal corrosion resistant housing and base with 
watertight gaskets. The fixtures shall have a clear glass, Prismatic 
Fresnel type lens and a polished Alzak aluminum reflector to give an 
even distribution of light intensity. Each fixture shall have a 
medium base porcelain socket. Size of lamps shall be as shown on 

the drawings. 


(3) _Sluice Room and Stairway Lights.- Sluice room 


and stairway light fixtures shall be installed with cast metal housings, 
flush mounted in concrete. Door frames shall be cast metal with syn- 
thetic rubber gasket seal between door frame and housing. A polished 
Alzak aluminum reflector shall be provided. The fixtures shall have 
flat, heat resisting, refracting lens, for asymmetrical light distri- 
bution. Each fixture shall have a medium base porcelain socket. 

Size of lamps shall be as shown on the drawings. 


(4) Machinery Area Lights in Passageway Under Roadway. 


Machinery area lights shall be identical to those specified in para- 
graph 18-11 (a) (3) above. 


(5) Pier, Gate and Ladder Lights.- Pier, gate and 


ladder lights shall be inclosed type floodlights, installed as shown 

on drawings, and shall be equipped with provision for horizontal 

and vertical adjustments. The housing shall be of cast aluminum 

alloy and shall be dust-tight and weatherproof. The reflector 

shall be aluminum, 12 inches in diameter, and have a permanent, non- 
tarnishing, reflecting surface equal in every respect to Alzak. A 
gasketed hinged door containing a gasketed clear, convex, heat resisting 
cover glass, 12 inches in diameter, shall be secured to the housing by a 
suitable clamping arrangement. Glass shall be tempered to withstand 
sudden changes in temperature. All floodlight installations shall 
include corrosion-resisting mounting brackets of suitable design 

for the applicable method of 
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mounting, The beam characteristics of floodlights shall be such as to 
provide a reasonably uniform distribution of light over the entire area 
to be. lighted, with a minimum of wasted light in unused areas, and 
shall be. subject to approval of the Contracting Officer, Each fixture 
shall have a medium base, porcelain lamp socket to accommodate size 

of lamp shown on drawings. 


(6) Walkway Lights, Walkway light housings shall be cast 
aluminum,’ dust- tight, and weatherproof, with provision for pipe rail 
mounting as shown on drawings, The door frame shall be cast aluminum 
and a synthetic rubber gasket shall be provided between door frame and 
housing, The door shall be fastened to housing by a minimum of four 
oval headed screws, The optical system shall consist of a Fresnel 
type lens and aluminum reflector with a permanent nontarnishing, 
reflecting surface equal in every respect to Alzak, The beam 
characteristics shall be such to provide a wide horizontal beam and 
a narrow vertical beam, Each fixture shall have a medium base, 
porcelain socket to accommodate size of lamp shown on drawings, The 
over-all dimensions of each fixture shall not exceed 16 inches high; 
9 inches wide and 7 inches deep, 


(7) Bridge Lights, Bridge light housing shall be cast 
aluminum, dust-tight, weatherproof, and suitable for mounting in on- 
crete parapets as shown on drawings. The door frame shall be cast 
aluminum and shall have a synthetic rubber gasket provided between 
door frame and housing, The door shall be fastened to housing by a 
minimum of four oval headed screws, The optical system shall consist 
of a Fresnel type lens and aluminum reflector with a permanent, non- 
tarnishing: reflecting surface equal in every respect to Alzak, ‘The 
beam characteristics shall be such aa to provide a wide horizontal 
beam and a narrow vertical beam, Each fixture shall have a mediun 
base, porcelain socket to accommodate size of lamp shown on drawings, 
The overall dimensions of each fixture shall not exceed 13 inches high, 
9 inches wide and 7 inches deep, 


(8) Machinery Area Lights, Machinery area light fixtures 
shall be cast aluminum vaporproof lamp holders with full floating, 
spring tension, porcelain,‘ medium base sockets, A swiveled 1/2 inch 
female fitting shall be bolted to the housing to allow the lamp holder 
to be mounted on a 1/2 inch conduit nipple, The bolt attachment shall 
allow the lamp holder to be adjusted in a vertical plane through 
approximately 180 degrees, A woven asbestos gasket shall be provided 
between the lamp holder and lamp to provide a watertight seal. me 
lamp shall be Par 38-flood type, 120 watts, The fixtures shall be 
mounted as shown on drawings, 


(d) Outlets, Outlet Boxes, Lighting Switches, and Wall Receptacles. 
The Contractor shall furnish and install as part of the lighting system, 
switches, convenience outlets, outlets for drinking fountains, and the 
battery charger, as shown on the drawings and as follows: Concealed 
outlet boxes installed as part of the lighting system shall be zinc- 
coated or cadmium-plated sheet-steel boxes set flush with the finished 
wall surfaces, Boxes shall conform to the requirements of Federal 
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Specification W-J-800a, and shall be of a class to satisfy the condi- 
tions for each outlet. Fixture outlet boxes on ceilings shall be not 
less than 4-inch octagonal, A device plate shall be provided for each 
outlet where required to suit the device installed, Plates shall be 
brass 0,040~inch thick with beveled edges and shall be chromium-plated 
with satin finish, Screws shall be of metal with countersunk heads, 
and finish to match the finish of the plate. Plates shall be installed 
with all four edges in continuous contact with finished wall surfaces 
without the use of mats or similar devices. Plaster fillings will not 
be permitted, Plates shall be installed vertically and with an aline- 
ment tolerance of 1/16 inch, Single and duplex receptacles shall be 
rated 15 amperes, 125 volts, twoepole, three wire, grounded type with 
polarized parrallel slots, Style D series, in accordance with Federal 
Specification W-C-596, Bodies shall be of brown phenolic compound 
suppo:-ed by mounting yoke having plaster ears, Contact arrangement 
shall be such that contact is made on two sides of an inserted blade. 
Receptacle shall be side or back-wired with two screws per terminal, 

or shall have pressure-type screwless terminals with suitable conductor 
release arrangement, The third grounding pole shall be connected to 
the metal mounting yoke, Watertight receptacles for convenience out- 
lets in Sluice Room and in machinery areas on spillway shall be mounted . 
in cast-metal boxes, zinc-coated or cadmium plated, with gasketed, 
watertight, cast-metal cover plates and shall have a cap over each 
receptacle opening, Throughout the interior of the building where 
indicated on plans convenience receptacles shall be installed, Wall 
switches shall be of the totally enclosed tumbler type, and shall com 
form to the requirements of Federal Specification W-S-893a, In addi- 
tion to the spring actuating the switch the operating mechanism shall à 
include a positive mechanical means to initiate motion tending to close. 
and/or open the circuit, Enclosures shall be of phenolic composition, 
Single-pole, and 3-way switches shall be of tumbler type, rated 10 or 
20 amperes, 120 volts, as indicated on the drawings, All switches shall 
be suitable for the control of tungsten filament lamp loads and carry 
the "T" marking of the Under writers“ Iaboratories, Inc., or the markings 
of any other recognized laboratory approved by the Contracting Officer, . 
Weatherproof switch shall be heavy duty tumbler switch, single throw, 
single pole, rated at 20 ampere, 125 volts, mounted in a cast metal box 
with corrosion resisting finish, The cover shall be cast metal with 
corrosion resisting finish, with external operating handle having 
moistureproof gland and shaft assembly, Watertight gasket shall be 
furnished between cover and box, The switch shall be flush mounted, 
Floor outlets for telephone services shall be adjustable and shall con- 
sist of cast-metal bodies with threaded openings for conduits, adjust- 
able rings, brass flanged rings, and cover plates with 1/2 inch 
threaded plugs. Each outlet in the Operating House connected to a 
115-volt branch circuit shall be furnished with a short standpipe and 

a 1l5-ampere, 125-volt, 3 wire grounding type duplex receptacle, Each 
outlet connected to the telephone system or inter communication system 
shall be provided with a short standpipe and two side, bushed openings. 
Gaskets shall be used where necessary to insure a watertight installa- © 
tion, Outlets shall conform to Federal Specification W-C-583, 
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18-12, ELECTRIC HEATERS: (a) General, Three forced air unit 
heaters shall be furnished and installed as shown on drawings. The 
heaters shall operate on 440 volt, 3 phase, 60 cycle current, Step down 
transformers for fan operation shall be furnished if required, One 
convector-type heater shall be furnished and installed as shown on draw- 
ings, and shall operate on 120 volt, single phase, 60 cycle current, 


(b) Unit Heaters, Unit heatérs shall be of the forced convection 
type securely fastened to wall or ceiling in an approved manner, 
Heaters shall consist of fan, heating elements, and housing. Housing 
shall be reinforced steel fitted with adjustable louvers to permit 
directing the heated air, All ferrous parts shall be treated to pre- 
vent corrosion before application of a baked-enamel finish, Heating 
elements shall consist of helically coiled nickel-chromium resistance 
wire embedded in an electrical-insulating powder within a metal sheath, 
Castings, if used, shall be free from defects of any nature, Hotspot 
temperature shall not exceed 750 degrees F, A propeller fan with 
balanced quiet-operating blades of corrosion-resisting metal or treated 
steel shall be mounted on the motor, The motor shall be totally en- 
closed, split-phase, induction type, and shall have sleeve bearings 
with lubrication facilities sufficient for an operating period of at 
least 6 months, Motor speed shall not exceed 1, 800 R. P. M. A manually 
reset thermal cutout shall be provided to shut off the circuit supply 
automatically in the event of overheating, The heater shall be auto- 
matically controlled by a thermostat acting through an appropriately 
rated contactor, 


(c) Convector-Type Heaters, Convector-type heaters shall con- 
sist of a helically coiled nickel-chromium resistance wire embedded in 
an electrical insulating powder within a metal sheath, Heating strips 
shall be mounted within a ventilated metal housing that will permit 
a natural flow of air around the heater strips, Heater shall be flush 
mounted in the wall and shall be manually controlled by an adequate 
switch that will disconnect all ungrounded conductors, 


(d) Thermostats, Thermostats for electric heaters shall have an 
approximate range of from 55 to 85 degrees F, and an operating differ- 
ential of 3 degrees F, or less, Temperature setting shall be capable 
of being locked in a fixed position by a concealed locking device, 
Thermostats shall be enclosed in a metal case and shall have an indi- 
cating thermometer, Thermostats may control the load directly if of 
adequate rating; otherwise, a separate magnetic contactor shall be 
used, Control shall open all ungrounded conductors, 


18-13. CABLE TRAYS AND HANDHOIES: (a) Cable Trays, Cable 
trays for the various kinds of electric cables shall be as required 
and/or shown on the drawings. ‘The trays in the operating house shall 
be made of slotted or expanded aluminum and the trays under the cate 
walk shall be galvanized steel, All material for support, splices, 
junctions, and connections shall be furnished and installed, Specially 
designed curved tray sections shall be furnished and installed where 
sharp edges might damage cables. Cable trays shall be accurately 
alined, Trays not properly alined will be eéjacted by. the Contracting 
Officer,’ . 
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(b) Handholes. Handhole frame and covers shall be cast iron, with 
a hot dip galvanized finish. The handhole covers shall be cross-ribbed 
with checkered top. Frames shall be 30 inches by 24 inches by 5 inches 
deep inside dimensions, with 3/8 inch thick walls, and weighing approx- 
imately 230 pounds. A polychloroprene gasket shall be furnished with 
each handhole frame. Stainless steel or monel metal screws shall be 
furnished to secure the covers onto the frames. 


18-14. GATE SEAL HEATERS: (a) General, Each heater unit shall 
be of the assembly, shape and dimensions indicated on the accompanying 
drawings or as required by the seal recess in which it is to be in- 
stalled. It shall be constructed with a heating element embedded in a 
refractory insulating material which shall be encased in a corrosion 
resisting, non-oxidizing metal sheath. It shall be provided with suit- 
able terminals (conforming to the requirements below) for making the ` 
incoming electrical feeder connections and a recess cover plate of a 
construction that will permit scaling the seal heater recess so as to 
make the recess water and air tight when the heater unit is installed 
in place in the recess. l 


(b) Design Requirements. Each unit shall be designed (insulated) 
for 600 volts A.C. service, continuous operation without damage in 
a sealed airtight recess or when completely or partially immersed in 
water and continuous operation without damage on a voltage 10 percent 
greater than rated voltage. Heat digsipation shall be uniform through- 
out the effective length and shall not exceed 10 watts per square inch 
of sheath surface. An inactive length of 2 feet shall be provided. 
adjacent to each terminal. 


(c) Rating. The rating of each unit shall be based on an operat- 
ing voltage of 440 volts A.C., and the rating of each unit shall be 
12 kilowatts. 


: (d) Heating Element. Heating element shall be equivalent to a 
helically formed wire (chrome-nickel) which shall conform to the 
requirements of Federal Specification W-R-175 for Resistance Wire, 
Grade E“. 


(e) Sheath. Sheath shall be of an approved corrosion resisting 
and non-oxidizing metal of seamless construction "Inconel" nickel 
alloy, or similar and equal. It shall have a finished wall thickness 
of not less than .07 inch. 


(£) Insulation. Insulation shall be a granular mineral refrac- 
tory material, free of iron oxide or other conductive materials, 
highly resistant to heat and shall have a specific resistance of 
1,000 megohms per cubic inch at 1,000 degrees Fahrenheit. The method | 
of measuring the specific resistance shall be as approved by the 
Contracting Officer. : 


(g) Terminal Connections. The terminals or leads for making 
the external power connections shall be of an approved type suitable 
for the use of lead wiping sleeves. No. 8 gauge, single stranded 
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condutor, rubber insulated lead covered cable shall be used for 
external power connections. 


(h) Data to Be Submitted for Approval. Design calculations and 


detail drawings indicating the design and construction of the units, 
and data covering the properties of the materials to be used, shall be 
submitted for approval before commencing manufacture. 


(i) Factory Tests. Each unit shall be tested at the factory for 
rating, resistance, dielectric at 2,200 volts for one minute, insula- 
tion resistance, and as approved by the Contracting Officer to deter- 
mine if it meets the above-specified operat ing conditions. The 
insulation resistance shall not be less than 80 percent of the calcu- 
lated value obtained using the temperature corrected value of specific 
resistance obtained under paragraph 18-14(f) above. In addition, each 
unit shall be operated in air at the over-voltage specified above until 
it reaches a constant temperature and the complete unit shall then be 
submerged in tap water at room temperature for 24 hours, after which 
it shall again be given a dielectric test at 2,200 volts for one minute 
followed by the measurement of the insulation resistance, which shall 
be not less than the value measured following the initial dielectric test. 


18-15. ELECTRICAL EQUIPMENT FOR GATE HOISTS: (a) General. The 
electrical equipment required to be furnished and installed for each 


gate hoist shall consist of the motor; the D.C. magnet operated shoe 

brake; control equipment, consisting of controller, limit switch! or switches, 
and the necessary control stations as specified or required. Each item 
shall be tested as specified and shall be installed complete and ready 

for operation in accordance with the scheme of operation specified or 
required by the schematic wiring diagram shown on the contract drewings. 

All electrical equipment specified herein shall be mounted on the hoist 
assembly or as indicated on the drawings, complete with necessary wiring 
between items of equipment. All electrical equipment specified in 

this section shall conform to the applicable requirements of Section 10. 


(b) Corrosion Prevention and Finish Painting. (1) General. 
All equipment furnished. under these specifications will be subjected 


to severe moisture conditions and shall be designed to prevent deteri- 
oration from corrosion. The general requirements to be followed are 
specified below; any additional special treatment or requirement con- 
sidered necessary for any individual items is specified under the 
respective item. 


42) Pastenings and Fittings. Where practicable, all screws, 
TN nuts, pins, studs, springs, washers, and such other miscellaneous 
fastenings and fittings shali be of an approved cotrosion restating * 
material or shall be treated in an approyed 4 manner to reader them 
resistant to corrosion.’ . 


(3) Corrosion-Resisting Materials. Gorros lón-rósisttag 


steel, copper, brass, bronze, copper-nickel and nickel-copper alloys | 
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are acceptable corrosion-resisting materials, However, contact between 
dissimilar metals should be avoided as mich as practicable, 


(4) Corrosion-Resisting Treatments, Galvanizing, sheradiz- 
ing, and zinc, cadmium and copper plating, when properly done and of 
a sufficiently heavy coat, are approved corrosion-resisting treatments, 
Other corrosion-resisting treatments may be used if approved by the 
Contracting Officer, 


(5) Enclosing Cases and Housings, All surfaces of the en- 


closing cases or housings of controliers, brakes, limit switches, 
control stations and other similar equipment if other than cast construc- 
tion shall be cleaned of rust, grease, mill scale, and dirt, and then 
treated with an approved iron and zinc phosphate solution followed by 
rinsing with a chromic acid solution, Bonderizing, or equivalent pro- 
cess, Immediately after rinsing and drying, all surfaces (both inside 
and outside) shall be given one coat of a zinc chromate primer con- 
forming to the requirements of Military Specification JAN-P-735, 
"Primer, Paint, Zinc-Chromate, Alkyd"(Formula No, 84/47) , and then 
two coats of moisture-proof varnish, all cured as required, For items 
of cast construction, the iron and zinc phosphate treatment may be 
omitted, and an. alkyd primer other than zinc-chromate may be used, 


(6) Motors, a, Frames, Frames if of steel, shall be treated 
as specified above for enclosing cases and housings unless coated with 
varnish during insulating treatment process, Castings shall be smoothly 
finished with an approved metal filler prior to the application of the 


finish painting, 


b. Miscellaneous Steel Parts, Miscellaneous steel 
parts shall be treated in a manner similar to that specified for enclos- 
ing cases and housings and then given two coats of moisture-proof 
varnish, each cured as required, 


(7) Finish Painting, Finish painting of all equipment shall 
be in accordance with the standard practice or recommendation of the 
manufacturer, as approved by the Contracting Officer, Exterior. sur- 
faces shall be finish painted in the field to match other parts of the 


hoisting equipment, 


(e) Data to Be Submitted for Approval, me Contractor shall 
submit the following referenced data to the Contracting Officer for 
approval in accordance with paragraph 18-0}, 


(1) Complete descriptive information of the brakes as listed 
in paragraph 18-15(e)(9). 


(2) Complete descriptive information of the controller as 
listed in paragraph 18-15(g)(9). 


(3) Description of control stations, supplemented by draw- 
ings showing construction and dimensions, 
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(4) Complete descriptive information showing the construc- 
tion and operation of the limit switches as listed in paragraph 
18-15(1)(6). 


(d) Hoist Motor. (1) Type. The motor shall be of the horizontal 
shaft, high torque, high slip, squirrel cage induction type designed for 
full voltage starting, of splashproof frame construction, and conform- 
ing. to speed and torque requirements as shown on the drawings. The 
motor shall be supplied with heaters to prevent condensation as speci- 
fied elsewhere. 


(2) Windings and Insulation. Class A special moisture and 
oilproof insulation shall be used on the motor windings and shall be 
of a type designed and constructed to withstand the severe moisture 
conditions and the wide range in ambient temperature to which the motors 
will be subjected. Encapsulated epoxy resin insulation designed and 
constructed to withstand the adverse moisture and temperature conditions 
may be furnished at the option of the Contractor in lieu of the Special 
Class A insulation described below. The following specifications describe 
the minimum requirements for acceptable insulation and are not intended to 
restrict or prohibit the use of materials or methods which will give 
equal or better performance. 


a. Insulated windings, unless otherwise approved, shall 
be completely assembled in the motor core before impregnating with the 
insulating compound. The windings shall be securely held in the core 
slots by wedges of either a laminated phenolic material or maple wood 
which has been boiled in an insulating oil until thoroughly impregnated. 
Impregnation of the windings with the insulating compound shall be by 
the immersion method, the winding assembly being completely immersed 
in the insulating compound for a period of time sufficient to effect 
thorough penetration of the compound into all interstices, followed 
by draining and curing by baking at the temperature and for the period 
of time specified for curing the insulating compound used. The 
temperature of the curing oven shall be automatically maintained, and, 
unless the oven is continuously manned, shall be graphically recorded. 
The above procedure shall be repeated as often as necessary to fill-in 
and seal-over the interstices of the winding, but in no case shall the 
number of dips and bakes be less than four. 


b. Magnet wire shall be either double synthetic resin 
enameled or glass covered. 


c. Insulating varnish or compound shall be of the 
solvent type, moisture and oil proof and, after being cured, shall 
show no cracks from contraction or expansion, no softening due to the 
operating temperature of the motor or change in ambient temperature, 
now will it show any undue deterioration because of repeated alternate 
wetting and drying. 


d. A detailed description of the manufacturing process 
and the materials usedininsulating the windings, identified by the 
manufacturer's catalog designation, shall be submitted to the Contrect- 
ing Officer for approval before manufacture of the motor is commenced, 
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(3) Bearings and Bell Assembly, The motors shall be provided 
with ball bearings as specified elsewhere, When the brake housing or 
other equipment is to be assembled adjacent to or bolted to the motor 
end bell, suitable fillerand’ drain pipe extensions, with the ends 
properly fitted and easily accessible, shall be provided, 


(e) Brake, (1) Type. The brakes shall be of the shoe type, 
spring set, with direct current magnet operated release and shall be 
completely enclosed in a watertight, dusttight, and moisture-resisting 
enclosing case arranged for floor mounting. 


(2) Rating, The brake shall have a torque rating not less 
than 150 percent of the full load torque of the motor with which it is 
to be used when referred to the shaft (efficiency not being considered) 
on which the brake wheel is mounted, The torque rating shall be based 
on open construction, l-hour intermittent duty. 


(3) Adjustment, Means shall be provided for varying the 
holding torque and adjusting the position of the shoes to compensate 
for wear, unless the design is such that compensation for shoe wear is 
automatic, 


(4) Release, a, Direct Current Magnet Operated, Releasing 
magnets shall be of the shunt type and of standard stock design. 
Direct current shall be supplied by means of a self-contained rectifier 
unit of proper rating and suitable for operation on hlio-volt, single 
phase, 60 cycle electrical power, The complete unit (brake and recti- 
fier) shall be suitable for connection to the control circuit or the 
power circuit of the motor with which the brake is used so that the 
brake will set or release when the motor is de-energized or energized, 
respectively, The rating of the rectifier and the brake releasing 
magnet shall be continuous and shall be sufficient to release and hold 
the brake in the released position with 85 percent of rated voltage 
impressed on the incoming terminals of the rectifier, The rectifier 
shall be mounted in the respective motor controller watertight and 
dust-tight enclosing case, 


b. Manual Hand Release, Manual hand release shall be 
provided, It shall be operable only when the enclosing case cover is 
removed , i : 


e. Terminal Leads, Connecting leads from the releas- 
ing magnet shall be extended outside the enclosing case and shall be 
terminated on a terminal block located in a watertight, four-position 
terminal box, which shall be rigidly bolted or equally secured to and 
on the outside of the lower or fixed half of the enclosing case, The 
conduit entrance to the brake terminal box shall be threaded, The 
leads inside the brake enclosing case shall be io flexible steel. 

nau ° 
(5) Enclosing Case, a. The watertight and dust-tight en- 
closing case shall be constructed of welded steel sheets of not less 
than 1/8 inch thickness and, in order that the brake mechanism will be 
accessible from above when the upper half or cover of the enclosing 
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case is removed, the enclosing case shall be constructéd to divide 
diagonally, or, in some other equivalent manner to give equal accessi- 
bility, as approved by the Contracting Officer. The joint between the 
two halves shall be made with a synthetic rubber (Neoprene having duro- 
meter test not more than 50A) gasket not lese than 1/4 inch in width, 
and held in place-by embedding in a groove or by other equally effective 
means. The cover shall be held in place by heavy hinge bolts and wing 
nuts, the hinge bolts being attached to the lower or fixed half of the 
case in an approved manner. 


b. Water-tight and dust-tight shaft seals shall be 
provided on each part of the housing as approved by the eo 88. 
Officer. The shaft seals shall be arranged for pressure lubr a, 
and shall be ad jus table for alinement relative to the shaft. 


c. The enclosing case shall be treated to render the 
steel resistant to corrosion as required by erregen rn A 
drain plug shall be provided in the lower part of the enclosing case. 


(6) Mechanical Construction. a. Except for brake wheels, 
shoes, and electrical parts, no cast iron shall be used in brake con- 
struction. All pins, fittings and other miscellaneous small metal | 
parts shall be of approved corrosion-resisting metal. Bearings shall 
be fitted with bronze or other approved corrosion resisting bushings 
to prevent any binding of moving parts. (Anti-friction bearings of 
corrosion resisting construction may be used.) Approved means for 
lubrication shall be provided for all bearings, unless the bearings 
are of an approved self-or pre-lubricated type. eels E 


b. Machine work shall conform to the requirements for 
the motor with which the brake is used. 


(7) Designation and Markings. Name plates shall be pro- 


vided for each brake and attached to a part of the brake which ordinarily 
will not be renewed during its service life. They shall clearly indicate 
the manufacturer's name, identification symbols, serial number, and 
salient design features such as type, frame, torque rating, voltage, 
phase, and frequency, also if required, pertinent information for 

making adjustments. . - 


—— > eS 
(8) Tests. Tests for brakes shall be as required iri pdrd- 
graph 18-15(j). =a 


(9) Data to Be Submitted For Approval. a. Complete descrip- 


tive data covering the brakes, with necessary cuts, Ff, and 
drawings to indicate clearly the construction of the brake and the 
materials used. 


b. Dimensional outline drawings. 


C. Releasing device description and characteristics, 
including input current, minimum voltage required for brake release, 
and all other features for which approval is required. 
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(f) Heaters. (1) General. A heater or heaters in a fused. 
circuit shall be installed in the brake enclosing case, the controller 
cabinet, and the three lubricating oil reservoirs of the hoist gear 
boxes. They shall be of the tubular type, constructed with a chrome- 
nickel heating element embedded in a refractory insulating material, 
and encased in an approved watertight metal sheath. Cartridge type 
heaters of equivalent construction, as approved by the Contracting 
Officer, will be acceptable. The heaters in the gear boxes shall be 
controlled by differential thermostats and contactors as specified in 
Section 12, "Tainter Gate Hoists". 


(2) Rating. Heaters shall be of such rating that, when 
energized, the temperature of the enclosure will be held between 
approximately 5 Centigrade degrees above ambient and a maximum not 
higher than the operating temperature of the equipment. They shall be 
designed for 120 volt A.C. and for continuous operation under the con- 
ditious of installation. Heaters shall withstand at least 10 percent 
over-voltage continuously. The rate of heat dissipation shall be 
uniform throughout their effective length. The heating element shall 
comply with the applicable requirements for the heaters specified for 
the motors. 


(3) Terminals of the heater, including the leads, shall be 
watertight. The leads shall be terminated and sealed in a watertight 
terminal box. 


(4) . Tests. Tests shall be as required in paragraph 18-15(j). 


(g) Controllers. (1) Type. Hoist and side seal heater con- 
trollers shall be of the full magnetic across-the-line type, controlled 
from a master control switch or switches as required or located as in- 
dicated on the drawings. They shall provide the operating sequence 
described and shown on the drawings. 


(2) Protection. Hoist controllers shall provide under- 
voltage protection, and be provided with inverse-time-limit overload 
protection or other protection as indicated or specified. The protec- 
tion shall be accomplished by relays conforming to the requirements of 
sub-paragraph 18-15(g)(7) below. Overload relays shall provide 
protection during both the starting and running condition and 
approved means shall be provided to manually reset the relay without 
opening the case. All reversing contactors and feeder selector 
switches, or circuit breakers shall be mechanically interlocked gs 
shown on the drawings. Side seal heater controllers shall provide 
protection for each heater lead with 30 ampere, 600 volt fuses. 


A 


(3) Enclosures. a. Enclosing cabinets shall be of the 
NEMA watertight, dusttight, and moisture-resisting construction and 
shall be constructed of cast iron or welded steel plate. The thickness 
of the material shall be at least 1/4 inch for castings and 1/8 inch 
for steel plate. The door joint shall be made with a synthetic rubber 
gasket. For cast iron construction, the joint surfaces shall be 
machined and shall be free from blow holes or other imperfections. 
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Gaskets shall be securely held in place, and for cabinets of steel sheet 
construction the gasket shall be held in place by embedding it ina 
groove or other equally effective means, A 120 volt strip heater for 
condensation control shall be mounted in each enclosure and connected 
to the control transformer, ö 


d. Enclosing cases shall be designed for floor mounting, 
Hoist controllers shall be constructed with 2 doors and side seal heater 
controllers with single doors as indicated on the drawings, The enclos- 
ing case doors shall be secured to the case with heavy corrosione 
resistant bolts and wing mts and shall be hinged, in an approved man- 
ner, Suitable padlock eyes shall be provided to allow locking the doors 
in the closed position, Padlocks, conforming to Federal Specification 
FF=-P-10lc, Type EPC, size 1 3/4 inches with chain, shall be provided 
with each controller and chained to the enclosing case; the chain shall 
be of a nonferrous material resistant to corrosion, Unless otherwise 
shown, the insile dimensions shall be such as to provide a 2-inch 
clearance between the sides of the enclosing case and the panel and, 
when practicable, 4 inches between the enclosing case and the panel at 
top and bottom, Maximum overall dimensions acceptable are shown on the 
drawings, The enclosure for the hoist motor controller shall have a 
vertical rigid steel channel type dividing strip, forming two separate 
door openings in the front, The dividing strip shall be constructed 
to form a groove or space to accommodate the gasket and allow the door 
to be pulled against the gasket by means of wing nuts and bolts to 
provide watertight joint on all four sides of each door, The wing nuts 
and bolts shall be staggered on the dividing strip to keep the width 
of strip to a minimn, 


e. Enclosing cases shall be treated inside and outside, 
as specified in paragraph 18-15(b)(5), to render the metal resistant 
to corrosion, A drain plug shall be provided, 


(4) Disconnecting Means, Disconnecting means, as shown on 
the drawings shall be provided with and assembled in the housing of 
each controller, and shall be two paralleled air circuit breakers of 
the enclosed molded-case type. The breakers shall be rated for 600- 
volt A.C. and shall be provided with adjustable instantaneous overload 
protection. The breaker operating mechanism shall provide quick-make 
and quick-break contact movement under both manual and automatic opera- 
tion, The breakers shall be rated to suit the equipment controlled, 
They shall be externally operated and mechanically interlocked so that 
only one breaker may be closed at a time but both may be open at the 
same time, Approved means shall be provided for padlocking the breaker 
operating handles in either the "ON" or "GFF" positions, A padlock of 
the same type as specified hereinbefore shall be provided for each 
breaker and shall be chained to the enclosing case, All padlocks shall 
be keyed alike, 


(5) Assembly of Controllers, 4. Me Contractor shall fur- 
nish all necessary contactors, relays, resistors, rectifiers, inter- 
locks, fuse blocks, master switches, limit switches or other devices 
required ‘by the scheme of operation, Panels for mounting the relays 
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and contactors shall be of black impregnated asbestos board, or 
steel sheets of sufficient thickness to provide rigid support for 
the equipment mounted thereon. 


b. Wiring. 1. Wiring may be on the front or rear of 
the panel. It shall be securely held in place, and arranged in a neat 
and orderly manner in horizontal and vertical runs. All wiring passing 
through steel panels or gutters shall be protected by grommets , unless 
the openings in the steel sheet panel or gutter are formed to protect 
the wiring from damage. All controllers shall be wired in like manner 
as to location of parts and phase sequence. The wire and terminal 
numbers shall be neatly and legibly identified in an approved manner. 
Terminal blocks shall be used for making all external connections 
except the side seal heater leads may be connected direct to the fuse 
blocks. After the wiring is completed, including all necessary 
markings and designations, the rear of the panel shall be given two 
coats of a clear water and oil-resisting insulating varnish which 
shall not obliterate any markings or codings. The second coat shall 
be pasted on the inside of the cover and protected by a clear water- 
resisting varnish. 


2. Insulated Wire. Insulated wire shall conform 
to the requirements of NEMA Publication WCI-1955 and the table designa- 
tions for the particular service as follows: 


Control. Item No. 8, Designation TA, single 
stranded conductor No. 12 AWG for connections on the 
panel, and Item No. 9, Designation TA, No. 12 AWG for 
hinge connections. 


- Power. Item No. 8, Designation TA, stranded 
of the gauge required but not less than No. 8 AWG, : 
Where depth of the enclosing case is not a factor, bare 
copper bus may be used. 


3. Terminal Blocks. Terminal blocks shall be 
molded phenolic compound resistant to water and oil with the number of 
terminals indicated on the drawings. They shall be rated for not lese 
than 600 volts. The marking strips shall be black and white laminated,.. 
of suitable material to permit engraving. Terminal blocks for No. 10 
wire and smaller shall conform to paragraph 18-06(c). 


(6) Magnetic Contactors. a. All magnetic contactors shall 
be of the shunt type of the voltage rating indicated on the drawings 
or otherwise required. They shall have a horsepower rating not less 
than the horsepower rating of the motor with which the controller 1 
to be used but in no case shall the contactor used be smaller than 
NEMA, Size 2. The rating specified shall be the open 8-hour rating. = 
They shall operate successfully on 10 percent over-voltage and 15 per- 
cent under-voltage. The interrupting capacity shall conform to NEMA 
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standards, Mechanical interlocking between contactors shall be provided 
as indicated or required and shall be accomplished without any mechanical 
attachment between the interlocking mechanism and the moving parts of 
the contactor, unless otherwise approved by the Contracting Officer, 


b. Effective arc quenching devices of an approved type 
or magnetic blow-out coils and are-chutes shall be provided for each 
pole, The arc-chutes shall be of noncombustible material and removable 
without the use of special tools, 


Ce Contact tips shall be of a silver alloy or of copper 
faced with a nonarcing silver alloy not less than 1/16 inch thick, and 
shall be easily accessible and removable for replacerent, The contacts 
shall be so designed that the contact pressure of each pole shall be 
approximately the same, Each movable contact tip if not of the bridging 
type shall be provided with a flexible copper shunt, or other equivalent 
means of connecting the tip to the terminal stud, 


d. The magnet structure shall be made up of steel 
sheets, suitable for magnetic purposes, rigidly riveted, and shall be 
of floating and self-aligning construction, There shall be no spread- 
ing of the laminations at the air gap, The surfaces of the core and 
armature, including the contact pins, shall be treated to resist 
corrosion with two coats of baked-on aluminum paint or an approved 
equal treatment, If required, a stop shall be provided to cushion 
the mechanism at the limit of the opening travel. 


e. The magnet coil shall be designed for the voltage 
specified, rigidly supported, and be vacuum impregnated with a moisture 
and oilproof insulating compound. The coil shall be capable of being 
removed and replaced without disassembly of the main parts of the 
contactors, 


f. Means shall be provided to prevent bolts, 
screws, and other parts from becoming loose, screws, bolts, nuts, 
pins, fittings, springs, bearings, and other similar parts shall be 
corrosion resisting either by use of suitable metals or special con- 
struction as approved by the Contracting Officer, 


(7) Relays. a. Control Relays, Control relays and 
similar devices shall meet applicable requirements specified for con- 
tactors as to magnet structure, operating coils, and performance, All 
contacts shall be silver faced and all parts shall be corrosion 
resisting or treated in an approved manner to resist corrosion, 


b. Overload Relays, Overload relays shall be of the 
adjustable thermal type with normally closed control circuit contacts 
having a current carrying and interrupting capacity of not less than 
6 amperes, and shall have manual type reset. They shall have inverse- 
time tripping characteristics simulating the heating characteristics 
of the motor, shall protect the motor with which used against exceeding 
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its specified temperature rise under any overload, stalled rotor or 
single phase condition, and shall be self-protecting under all condi- 
tions, except short circuit, Individual phase relays or a relay con- 
sisting of an assembly of individual phase thermal elements actuating a 
common tripping bar may be used. The means of adjustment shall provide 
a range from approximately 90% to 110% of the heater rating and shall 
be sufficiently accurate to allow setting the relay at the full load 
current value of the motor with which used. Reset mechanism shall be 
trip free and shall be arranged for mamal reset, (See paragrapah 
18-15(¢)(2).) 


(8) Tests, Tests of controllers shall be as required in 
paragraph 18-15(j), 


(9) Data to Be Submitted for Approval, The following data 
and information shall be submitted to the Contracting Officer for 
approval in accordance with paragraph 18-04, 


a. Complete descriptive data covering all component 
parts of the controller, the panel layouts, a schematic wiring diagram, 
and a construction wiring diagram, 


be A . of the scheme of operation, if other 
than herein specified, f 


C. Dimensional outline drawings. 


d. Curves showing the overload tripping-time versus 
current characteristics of the proposed overload relays, 


e. Method of identifying conductors and terminals, 


(h) Control Stations, Control stations shall be of the push- 
button master switch type, shall be of dusttight and watertight con- 
struction, and shall provide the number of individual switches of the 
type or types required by the scheme of operation, All contacts shall 
be faced with approximately 1/32 inch thickness of silver, shall be of 
the double-break bridging type and shall be rated 600 volts, 10 amperes, 
continuous duty, Switch cases shall be provided with threaded bosses 
for conduit connections of the size shown and shall provide ample 
wiring space for conductors of the size and insulation specified, 
fad locking eyes shall be provided on all control stations to 
allow locking the operating lever or button of the "STOP" element of 
the switch with the circuit in the opened position, 


(i) Limit Switches, (1) General. Limit switches shall be of 
the traveling nut or rotating cam type, They shall contain all the 
contacts required for making and breaking all control and interlocking 
circuits necessary for the proper control and operation of the machine 
to which they are geared, in the manner specified, or required, 


(2) Construction, Limit switches shall be of compact ean 
rugged construction, totally enclosed in a watertight, dusttight, and 
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moisture-resisting case with an easily removable cover held in place by 
hinged wing bolts or Ceclamps. Case shall be of cast iron or welded 
steel plates. The thickness of the matérial shall be at least 1/4 inch 
for castings and 1/8 inch for steel plate, me joint between the case 
and cover shall be sealed with a synthetic rubber gasket, For cast- 
iron construction, the joint surfaces shall be machined and shall be 
free from blow holes or other imperfections, The gaskets shall be 
securely held in place in the manner described in paragrap: 
18-15(g)(3)a. me cover shall be provided with cap screws or other 
approved means for readily breaking the cover free for removal unless 
the gasket is so designed that it will not stick, ‘The lead screw or 
drive shaft shall enter the case through an approved watertight seal 
or stuffing box, Each switch shall be provided with an air valve, 

All parts shall be either of corrosion-resisting metal or treated in 
an approved manner to prevent corrosion, Bolts, nuts, screws, pins, 
washers, bushings, and sleeve bearings shall be of brass or bronze, 

If a traveling nut switch is used, the lead screw shall be either of 
Type 304 corrosion-resisting steel or manganese bronze, Insulating 
shields shall be provided where necessary to prevent arcing between 
parts, The arrangement and mounting of the switch elements shall allow 
sufficient movement from the positions indicated on the drawings to 
permit final adjustment in the field, Tapped bosses shall be provided 
for making all conduit connections to the switch, A soldering lug 
bolted to the outside of the case shall be provided for making ground 
connections, 


(3) Switches, Switches shall be grouped or combined into 
operating elements as indicated on the plans, They shall be of the 
quickemake. and quick-break type, and shall be rated not less than 10 
amperes at 600 volts alternating current. All contact surfaces shall 
be faced with approximately a 1/32 inch layer of silver and shall be 
capable of easy replacement, They shall be provided with 
terminals for connecting the external conductors, Each terminal shall 
be marked or tagged with the wire number shown-on the drawings. 

The tripping mechanism shall be designed to reset the contacts in case 
the cams are not in the proper operating position, 


(4) Accuracy of Trip and Reset, The design of the switch 
elements and operating mechanism of the limit switch shall provide for 
uniform and accurate setting. The contacts shall either open or close 
when the cam is moved a distance corresponding to 1/3000 of the total 
travel of the tripper and shall be reset when the cam is moved a 
distance corresponding to 1/70 of the total travel of the tripper, 


ae (5) Tests, Tests of the limit switches shall be as required 
by paragraph 18-15(j). - 


(6) Data to Be Submitted For Approval, Complete descriptive 
data covering the limit switches with necessary cuts, photographs, 
and drawings to indicate clearly the construction, materials used in 
the parts, rating, accuracy of tripping, and reset, method of adjustment, 
and safeguards, shall be submitted to the Contracting Officer for ap- 
proval in accordance with paragraph 18-04, 2 
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Section 10. 


18-15 (J) (1) 


(j) Tests. (1) General. For each item of equipment furnished, 
one of each rating and type, selected at random by the Contracting 
Officer, shall be given a complete test. The remaining items of equip- 
ment shall be given a routine test. Certified copies of the results of 
a complete test for duplicate equipment will be accepted in lieu of the 
requiring of the complete test specified. No substitute will be 
accepted for the routine test. 


(2) Complete Tests. - Complete tests on each type of equip- 


went shall be as follows: 


a. Motors. Motors shall be tested as specified in 


b. Brakes. 


Check operation of release at the specified rated 
brake torque for rated and 85 percent terminal 
voltage. 


Heat run at the specified rated brake torque and 
vob cage: 


Resistance measurements Pf . windings. 


Dielectric test ‘of luc. leads, and terminal 
block: eof 


ets 2 . et? 


at 219.50 


A ot ele This test shall be 
made by means of the Hose Test, which shall be 
performed in accordance with the requirements of 

_, sub-paragraph 15 1464 of ALEE standard No. 15, 

March 1944, or by other equivalent method, as 
approved by the Contracting Officer. Before 
making this test the cover shall be disassembled 
and e dy the. Contracting Officer. 


ce Een ler 

' Effectiveness of enclosure (Hose Test) 

Effect af voltage and frequency variation 

Temperature Test. With the approval of the 
Contracting Officer, certified temperature test 
results on a comparable controller, having the 
same type enclosure and gipilar devices, will be 
accepted in lieu of this test or certified test 
results on duplicate * 


po Adjusthent, fit, and material 12 
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Successful or General Operation 


Resistances 

Dielectric 

Insulation Resistance 

d. Limit Switches. 

Effectiveness of enclosure. This test shall be made 
in accordance with the requirements of Military 
Specification MIL-C-2212B and Amendment 1, 
“Controllers, Motor Starters and Master Switches- 
Alternating Current, Naval Shipboard Use". One 
unit only. 

Adjustment, fit and material 

Accuracy of trip and reset 

Successful or General Operation 

Dielectric 


Insulation Resistance 


(3) _Routine Tests. Routine tests on each type of equipment 
shall be as follows: 


a. Motors. Motors shall be tested as specified in 
Section 10. : 


b. - Brakes. Routine tests of the brake shall be the 
same as the complete test, except that the heat run and effectiveness 
af enclosure tests will be omitted. \ 

c» Controllers. 

Adjustment, fit and material 

Successful or General Operation 
Resistances E * 
Dielectric 


Insulation Resistance 


d. Limit Switches. Routine tests shall be the same as 
specified in subparagraph 18-15 (J) (2)d, for the complete tests. 


(4) Test Reports. Nine copies of certified test reports, 
recording all deté obtained during any given test, shall be furnished 
the Contracting Officer prior to shipment. 
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(k) Wiring. (1) General. The motor and brake, controllers, 
lubricating oil pump motors, heaters for motor controllers and gear 
boxes, limit switch, and master control stations shall be installed on 
the hoists and shall be wired and connected complete and ready for 
operation. External wiring between devices shall be as specified under 
the applicable provisions of Section 10, "Electrical Regulations, 
Workmanship, Materials, and Equipment". 


(2) Wiring. Wiring shall be installed in rigid conduit and 
rigidly supported. All turns in conduit runs shall be made with cast 
fittings and all joints shall be threaded and watertight. No running 
thread couplings shall be used. All mechanical work of installing the 
conduit shall be completed before installing wire. Conductors shall 
be continuous from terminal to terminal, no splices being pulled into 
a conduit run. Seal off fittings shall be installed in conduit to 
the limit switches and a 5 psi air pressure shall be maintained. All 
conduits between the cable trays, NEMA Type 4, enclosing cases, shall 
be provided with approved type sealing fittings. 


18-16. GROUNDING: Ground plates embedded in the masonry and 
a ground grid at the incoming line substation, interconnected by 
copper ground cables, shall be furnished as indicated on the drawings. 
Ground inserts shall be placed at necessary points as shown on the 
drawings or as required for connecting the equipment, Ground inserts 
shall be installed flush with the finished floor or wall and flat 
copper bars or other conductors as required shall be run exposed to 
the equipment to be protected. All rigid metal conduits shall be 
grounded by means of ground bushings connected to the ground bus. 
Metal conduit firmly screwed into cast iron junction boxes will be 
considered as a satisfactory electrical connection for a ground 
circuit. The switchboards, standby generator, transformers, motors 
and pumps shall be grounded by means of bare copper cable extending 
from the grounding network. All junction boxes and metal conduit on 
the spillway shall be solidly connected to the ground network. All 
spillway hoists, spillway motors, controllers, transformer cases, and 
handrails shall be grounded by means of suitable connections to the 
grounding system. The panelboard cabinets and contactor enclosures 
shall be grounded by means of bare copper wire, or strap where com- 
posed of adequate cross section, connected to the grounding system. 
Copper strap shall be bent to conform to the contour of the supporting 
structure to present a neat appearance. The neutral conductor of the 
lighting system shall be connected to the ground system using bare 
copper wire of sufficient size. Where ground cables across the spill- 
way are attached to the steel framework, care shall be exercised to 
insure a solid electrical ground connection to the steel. Miscellan- 
eous steel members shall be grounded at the direction of the Contract- 
ing Officer. The grounding system shall meet all requirements of the 
National Electrical Code. 

18-17. TESTS: (a) Wiring. Wiring shall be given a dielectric 
test following installation by applying, for 5 minutes, a test voltage 


of 1500 volts to each circuit and ground and between each conductor 
and all other conductors in the same conduit, 
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(b) Operational Tests. Operational tests shall be made on the 
equipment as specified hereinbefore and to the satisfaction of the 
Contracting Officer, 


18-18. PAYMENT: Payment for furnishing and installing the 
electrical work in strict accordance with this section of the speci- 
fications and the applicable drawings will be made at the contract 
lump-sum price for "Electrical Work'', which payment includes painting, 
testing, and maintenance until acceptance by the Government. 
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TYPE DIAMETER LAMP 

I-1 12" 60-100 W 
12 14" 150 W 
I-3 16" 200 W 
14 18" 300-500 W 


Industrial procelain enameled steel, dome reflector 
having a hood suitable for the outlet from which the 
fixture is supported. Socket shall be keyless unless 
specifically noted otherwise. Fixture shall be céiling 
mounted except where noted on drawings, in which case 
the pendant shall be one half inch threaded conduit. 
Fixture shall comply with the applicable requirements 
of Federal Specification W-F-412. Reflector and socket 
shall be easily detached as a unit. 


Pendant fixtures with stems longer than 2 feet shall 
be equipped with swivel hangers at the upper end of 
the stems. 
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Lamp 
e Size A B C 
VG=1 100 6-7/8 8-3/4 4k 


VG=2 150-200 9-3/8 10-374 5% 


Ceiling type, heavy cast metal body with cast metal guard 
and clear glass globe. -Provide screw terminal, heavy duty 
bakelite or porcelain lamp receptacle mounted in cast body 
with suitable impregnated gaskets. Cast body to mount 
directly on 4 inch round or cast outlet box with 4 non= 
ferrous screws. Provide suitable gasket for out let. Ferrous 
metal parts shall have corrosion resistant finish. 
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Ceiling 


Ceiling fixture consisting of heavy gauge spun 
steel one-piece lamp holder as shown, with wired 
medium base procelain sign receptacle. Provide 
necessary mounting straps, etc. Finish to be 
ivory, unless otherwise noted on project drawing. 
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TYPE R-2. 

‘Wall bracket consisting of a glazed, white 
porcelain base, medium base keyless socket, single 
receptacle and a glass shade. Receptacle to be 
removable. Shade to be of white or opal glass. Height 
of base to be not less than 5". Shade holder screws 
to be of brass, or of steel with polished chromium 
finish. Fixture to be suitable for mounting on either 
a 3k" or 4" outlet box. 


TYPE R=3. 
Same as above except fixture to be furnished 
' with an insulated pull chain switch. 
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TYPE F-15 (Pendant mounting) 
TYPE F-151 (Pendant mounting, continuous) 
TYPE F-16 (Surface mounting) 
TYPE F-161 (Surface mounting, continuous) 


Ceiling or pendant mounted fluorescent fixture for individual or con- 
tinuous row mounting with two, three or four 40 watt fluorescent lamps, 
as specified. Fixture body reflector and end plates to be die formed 
of 20 gauge steel, treated to prevent oxidation and finished with baked 
on white synthetic enamel. Lampholder brackets to be 0.05" thick (18 
gauge) steel. 


Fixture to have curved glass diffusing side panels or a ribbed type with 
satin finish. Louvers to be of the egg crate type, steel or plastic, 
providing lengthwise and crosswise shielding of 45 :. Finish to be high 
reflecting type. Pendant to be twin stem type. 


All wiring to be No. 16 Type "AF" conductors. Auxiliaries shall conform 

to Federal Specifications WB=-30 and WS-755. Auxiliaries shall be of high 
power factor (90% or higher), multi-lamp type, approved by Electrical 
Testing Laboratory or other recognized authority approved by the Contracting 
Officer. Lamp holders shall be drop-proof, spring loaded and with shock 
absorbing contacts. Lamps shall be standard cool white unless otherwise 
specified and rapid start with rapid start auxiliaries. Overall efficiency 
shall not be less than 78% for two lamp fixtures and 75% for three and 

four lamp fixtures. Number of lamps and number of fixtures required for 
continuous strips to be specified or as noted on project drawing. 
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SECTION 19 == STOP LOGS AND STOP LOG PICKUP BEAM 


19-01. SCOPE.- (a) The work covered by this section consists. 
of furnishing all plant, labor, equipment, and material and performing 
all operations in connection with the stop logs and appurtenances and 
stop log pickup beam, complete, in accordance with this section of 
the specifications and applicable drawings. 


cb) Unless otherwise specified materials and workmanship 
shall conform to the applicable provisions of Section 8, "Metals, 
Miscellaneous Materials, and Standard Articles", and Section 9. 'Metal- 
work Fabrication, Machine Work and Miscellaneous Provisions". Painting 
shall conform to Section 20, "Painting". 

19-02. STOP LOGS AND APPURTENANCES.© (a) ‘General. Five (5) 
stop logs, complete with all necessary seals, rails, guides, embedded 
metals, and all other items shown on drawings Nos. 47/1 and 47/2, re- 
quired in connection with the stop logs, stop log recesses, and enbedded 
bottom seals, shall be furnished and installed in the gated spillway by 
the Contractor. The Contractor shall submit for approval complete shop 
drawings showing fabrication and. welding details for the. stop logs and 
embedded items. 


(b) Fabrication and Erection.» The stop logs and embedded 
items shall be fabricated and installed in strict accordance with the 
details: shown on drawings Nos. 47/1 and 47/2. The stop logs. and embedded 
items shall be constructed of the materials shown on the drawings. Bach 
stop log shall be completely assembled in the shop and shipped to the 
field completely assembled, except that the bolted rubber seal assemblies 
may be either left in place and adequately protected or removed and 
shipped separately. The two (2) lifting hooks required on each stop 
log shall be of high strength low alloy structural steel. All splices 
in the rubber seals shall be vulcanized in the shop. Bolt holes drilled 
in the rubber seals shall be accurately located from the corresponding 
holes in the seal angles and clamp bars. After fabrication of the stop 
logs, seal angles and leveling blocks shall be installed as shown on the 
drawings and in such a manner as to provide uniform, true and level 
sealing and seating surfaces. No second pour concrete shall be placed 
in any one bay until all guides and side and bottom seals in that bay 
have been accurately installed and adjusted to the exact dimensions and 
tolerances shown on the drawings. After completion of the adjustment 
and installation of the guides and all seals, the Contractor shall place 
all five (5) stop logs in one spillway bay and demonstrate to the satis- 
factory watertight bulk head from the top of the spillway sill to the 
top of the topmost stop log. In addition, the Contractor shall place 
at least the bottom stop log in each of the other three spillway bays 
to check the clearances, tolerances, and watertightness of guides and 
embedded seals. Any defects noted during the aforementioned demon- 
stration shall be corrected at the expense of the Contractor. After 
testing, the stop logs shall be stored where directed by the Contracting 
Officer. 
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19-03. STOP LOG PICKUP BEAM: (a) Beam Assembly, The Contractor 
shall fabricate and deliver a pickup beam for the spillway stop logs 
in accordance with the details shown on drawings Nos. 47/3 and 47/4. 
The beam shall consist of a welded steel framework, complete with 
rollers, sling, hooks, and latching mechanism, The hooks of the pick- 
up beam must automatically engage and release the hooks on the stop 
logs when they are installed or removed. The hooks and latching 
mechanism shall be accurately set and aligned so that both hooks on 
the pickup beam will be engaged or released simultaneously without 
binding of any of the operating parts, 


(b) Tests, The Contractor shall test the stop log pickup beam 
to insure proper functioning. The pickup beam shall be tested by 
using it in testing of the stop logs. The Contractor shall correct 
any deficiencies noted during the tests at no additional cost to the 
Government, The pickup beam shall be stored where directed by the 
Contracting Officer. 


19-04, PAYMENT: Payment for furnishing all plant, labor, equip- 
ment, and materials, and performing all operations in connection with 
the five (5) stop logs and one stop log pickup beam, complete, in- 
cluding seals, corner protection plates, anchors, guides, sill beams, 
and other exposed and embedded metal items as shown on drawings Nos. 
47/1 through 47/4, painting, and storing the stop logs and pickup 
beam will be made at the contract lump su price for "Stop Logs and 
Stop Log Pickup Beam", 
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SECTION 20 = = PAINTING 


20-01. GENERAL.= (a) Scope. - (1) The work covered by this 
section of the specifications consists of furnishing all plant, labor, 
equipment, appliances and materials and in performing all operations 
in connection with preparation of surfaces, application of all paint 
or other materials and the manufacture of paints, paint materials and 
miscellaneous materials incidental thereto, complete in accordance 
with the specifications and the applicable drawings. 


(2) Surfaces to be painted shall receive the treatment 
and number of coats prescribed in the painting schedule. 


(b) Requirements.- (1) Under the provisions of this section, 
painting will be required on all exposed (interior and exterior) un- 
coated ferrous metal surfaces (except machined surfaces and items having 
a complete factory finish). Shop painting of ferrous surfaces with 
primer and any or all paint coats will be permitted providing such 
painting complies with all requirements: specified. After delivery at 
the site of the permanent erection or installation, all shop coated 
metalwork shall be repainted or retouched from time to time with the 
specified paint, whenever it becomes necessary to maintain the integrity 
of the fils; 


l 020 Items such as the motor, pumps, etc., that are 
furnished with a complete factory finish will not require painting, 
except where the integrity of the film is damaged and except where 
specified herein to receive additional paint. Such items which do not 
have a complete factory finish shall be painted as specified herein. 


(c) Definitions and Nomenclature.=- (1) Paint.- The term 
"paint" as used herein includes emulsions, enamels, paints, stains, 
varnishes, sealers, and other coatings, organic or inorganic, whether 
they be used as prime, intermediate, or finish coats. This definition 
does not include troweled or metal-sprayed coatings. 


(2) Shop Painting.- The term "shop painting," as 
referred to herein and/or on the drawings, covers operations conducted 
on painting material or equipment in a shop or plant before shipment 
to the site of erection or installation. 


(3) Field Painting.- The term "field painting", as 
referred to herein and/or on the drawings, covers the application of 
paint coats at the construction site. 


(4) New Surfaces.- New surfaces refers to unpainted 
surfaces of newly fabricated structures and items which are to receive 
paint coats. 


(5) Touch-Up Painting.- Touch-up painting refers to 


the application of paint on small areas of painted surfaces to repair 
mars and scratches and to restore the coating to an unbroken condition. 
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(6) Repainting.- Repainting designates the cleaning 
and recoating of extensive areas on which the existing coatings have 
deteriorated or otherwise do not provide adequate surface protection. 


(7) Blast Cleaning.- Blast cleaning designates the 
sidering of surfaces by forceful impingement of abrasive particles 
thereon by air blast or centrifugal action and includes sandblasting 
and gritblasting. 


(d) Standard Specifications.- National authorities pub- 
lishing standard specifications referred to herein with the abbreviations 


used are as follows: 


Agency ö Abbreviation 
Office of Standardization, Dept. of Defense MIL or JAN 
General Service Administration Fed. Spec. 
American Society for Testing Materials ASTM Spec. 
American Waterworks Association AWWA Spec. 


(e) Samples and Tests.- One-quart samples of each batch of 
each type and color of paint proposed for use shall be submitted to 
the Contracting Officer and approval thereof received before the material 
represented by the sample is used on the project. Where specifically 
indicated herein or where indicated in a Standard Specification for a 
finished paint product, separate samples of ingredient materials will 
be required. The ingredient samples when furnished shall be clearly 
identified by commercial name, trade designation, batch number and 
such other data as may be deemed necessary. Sampling at the paint 
factory under proper supervision will be permitted. Testing of paint 
samples for compliance with the specifications will be performed at 
Government expense in a laboratory designated by the Contracting Officer. 


(£) Payment.- Payment for all work performed and for all 
materials furnished under this section of the specifications will be 
included in the contract prices for the items on which the work is 
performed, and to which the materials are applied. 


20-02. CLEANING AND PREPARING OF SURFACES.- (a) General.- 


Surfaces to be painted shall be clean before applying paint or surface 
treatments. The removal of oil and grease shall, in general, be accom- 
plished with mineral spirits or other. low-toxicity solvents having a 
flash point above 100° F. before mechanical cleaning is started. Solvent 
cleaning shall be done with clean cloths and clean fluids to avoid 
leaving a thin film of greasy residue on the surfaces being cleaned. 
Where blast cleaning is used, minor amounts of grease and oil con- 
taminants need not be removed with solvents provided the abrasive is 

not reclaimed and reused and provided the blast cleaning process, by 
itself, leaves the surfaces completely free of grease and oil. Cleaning 
and painting shall be so programmed that dust or other contaminants 
from the cleaning process do not fall on wet, newly painted surfaces. 
Surfaces not intended to be painted shall be protected from the ` 


20.2 (32-60) 


20-02 (a) 


effects of cleaning and painting operations. Fabricated, assembled 
items which are normally cleaned and painted in the shop in accordance 
with the manufacturer's standard practice will be considered for exemp- 
tion fram the detailed cleaning and painting requirements set forth 
herein, upon specific request of the Contractor. Machine-finished and 
other bare metal surfaces, which are not to be painted, but which will 
require temporary protection during construction, shall be treated with 
rust=preventive campound conforming to MIL Spec. MIL-C-16173A, Grade I, 
unless otherwise specifically indicated. Removable equipment adjacent 
to surfaces to be painted shall, if necessary, be disconnected and 
moved to permit cleaning and painting of said surfaces, and replaced by 
workmen skilled in the trades involved. 


(b) Cleaning and Preperation of Ferrous Surfaces. (1) Surfaces 
in Exterior or Interior Atmospheric Exposure. Ferrous surfaces which 
will oe campletely and continuously in normal exterior or interior 
atmospheric exposure (see schedule) shall be cleaned in the shop or 
place of manufacture. Grease, dirt, and other soiling substances shall 
be removed by means of emulsions, steam, solvents, and/or other ap- 
proved methods, Rust and loose mill scale shall be removed by high 
speed- power brushing, scraping, chipping, discesanding or other ap- 
proved means. Preparation of surfaces by blasting to at least the 
degree of surface cleanliness indicated for the other methods of 
mechanical cleaning may be used at the option of the Contractor. The 
use of chipping tools with action so severe as to produce cuts, burrs 
‘and other forms of excessive surface roughness will not be permitted. 
"Tight" mill scale, i.e., that which cannot be lifted by applying a 
sharp knife to any edge, will be permitted. Minor amounts of residual 
rust, not removable except by thorough blast cleaning, will be per- 
mitted but stratified rust (scale) shall be removed in any event. Welds 
and adjacent surfaces to the extent affected by welding shall be given 
special treatment by scraping, chipping and wire-brushing to insure 
that flux, slag and weld spatter are removed, Following mechanical 
cleaning, the weld and adjacent surfaces shall be treated with a phose 
phoric acid solution conforming to Military Specification MIL-M-10578B, 
Type II, diluted in the proportion of 1 volume of base material to 4 
parts clean water, The duluted material shall be applied by brush or 
sponge and allowed to remain one-half minute or longer, followed by 
thorough wiping with clean wet rags. Surfaces shall be primed in 
the shop as soon as practicable after cleaning with the linseed oil 
type primer specified for atmospheric exposed steel. (See schedule.) 
Weathering of fabricated, unpainted steel for any purpose will not be 
permitted unless the surfaces are subsequently to be blast cleaned of 
all mill scale and rust to base metal, Prior to applying subsequent 
coats, all welds and other damaged areas of shop-primed surfaces shall 
be field cleaned and reprimed as previously specified. 


(2) Cleaning of Ferrous Surfaces in Under- 8 
water Exposure, Surfaces of structural canponents whicn will be sube 
ject to extended periods of immersion or otherwise as required (see 
schedule) shall be cleaned of all rust, mill scale and other foreign 
matter to base metal by dry blast cleaning. st cleaning shall be 
done in the field after erection unless specifically authorized othere 
wise by the Contracting Officer. Surfaces to be coated which will not 
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be accessible after erection shall be cleaned and painted before 
becoming inaccessible. The cleaned surfaces shall be of a uniform 
gray-white metallic color, completely free of mill scale, rust, oxide, 
paint, welding slag, weld spatter or other foreign material. Where 
necessary, power tools shall be used in conjunction with blast cleaning 
shall be accomplished with sand, crushed iron or steel grit or synthetic 
nonmetallic grit of such particle shape, hardness and gradation as to 
effectively clean the metal and leave a roughened surface suitable for 
tenacious adhesion of subsequent coatings. The maximum particle size 
of any type of abrasive shall be no larger than that passing a No. 16 
mesh screen, U. 8. sieve series. Nonmetallic abrasives shall be dust- 
free and no more than 10% shall pass a Mo. 50 mesh sieve. The Con- 
tractor shall take all precautions to prevent damage to machinery and 
surfaces not requiring blast cleaning and to prevent dust from settling 
into any adjacent films of wet paint. As soon after cleaning as 
practicable and prior to the formation of any detectable condensation 
or corrosion, all blastecleaned ferrous surfaces shall be cleaned of 
dust and abrasive particles by brushing, vacuum and/or blow-dow with 
.clean, dry compressed air, and given the first coat of paint required 
by the schedule. In no event, shall blast-cleaned surfaces stand over- 
night without having received the first coat of paint prescribed by the 
schedule. Structural features or components, such as Tainter gates, 
‘trunnion girders, and stop logs which are subject in part to atmospheric 
exposure and in part to immersion in water, shall be prepared and painted 
24 though tha entire component were subject to immersion. Surfaces re- 
~ quiring complete removal of mill scale shall be cleaned in the field, 
except that upon written request by the Contractor, the Contracting 
Officer may authorise mill or shop cleaning of assembled or partially 
assembled components specified to receive a vinyl type paint system. 
Tha surfaces, if shop-cleaned, shall be blasted, and coated with the 
paint specified in the schedule for the first coat. The dry film 
thickness of the shop- applied coating shall be 2.0 to 2.5 mils, irre- 
spective of tha number of passes or coats required to achieve this 
thicknass. This pre~erection or construction period coating shall be 
maintained in good condition by recleaning and touching up. any areas. 
‘damaged during the construction period. Prior to the field . 
of subsequent coats to obtain the prescribed total film thickness, soiled 
. areas of the pre-erection costing shall be thoroughly cleaned with 
mineral spirits and all welds or other unpainted or damaged areas shall 
de cleaned and primed in such a manner as to make them equivalent to 
adjacent, undamaged paint surfaces. 


(c) Cleaning of Galygnised Surfgces.- Galvanized surfaces 


shall not be painted., 


vated! (d) 1 1 8 P Aluainun alloy surfaces shall 
not be painted. oA 
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(e) Preparation of Concrete Surfaces. New concrete surfaces 
which require coating shall be prepared by removing all dirt, dust, 


efflorescence, oil and grease stains, curing compounds or other foreign 
substances by wire or fiber brushing, scrapers, light sandblasting, 
and/or other approved means and by removal of surface glaze, if present. 
Removal of glaze may be accomplished by light blasting or by scrubbing 
with a 5 percent solution of phosphoric acid. The phosphoric acid 
treatment shall be followed by rinsing the surfaces with water and 
allowing to dry. For interior walls, sandblasting shall be restricted 
to the wet or vacuum type. Prior to mechanical cleaning, any oil or 
grease shall be removed by solvent cleaning. Imperfections and holes 
in poured concrete surfaces to be painted shall be filled or oblit» 
erated by sackerubbing, when so approved by the Contracting Officer. 
New concrete surfaces receiving paint shall be allowed to age for the 
minimum periods specified in the schedule before being painted, 


20-03. PAINT APPLICATION: (a) General, All work shall be done 
in a workmanlike manner, 30 that the finished coating will be free fran 
holidays, pinholes, bubbles, runs, drops, ridges, waves, laps, unneces- 
sary brush marks and variations in color, texture and gloss. All 
coats shall be applied in such manner as to produce an even film of 
uniform thickness. Edges, corners, crevices, seams, joints, welds, 
rivets and other surface irregularities shall receive special atten- 
tion to insure that they receive an adequate thickness of paint. Care 
shall be exercised during spraying to hold the nozzle perpendicular to 
and sufficiently close to the surfaces being painted to avoid loss of 
material into the air, or the bridging over of crevices and corners, 
Spray equipment shall be equipped with traps, separators, mechanical 
agitators, pressure gages and pressure regulators. Aircaps, nozzles 
and needles shall be as recammended by the spray equipment manufacturer 
for the material being applied. Spray painting shall be supplemented 
by brushing or other means where necessary to properly coat crevices, 
pockets, interior angles and all other surfaces which cannot be satis- 
factorily coated by spray. 


(b) Paint Properties, Labeling, Storage, Mixing and Thinning. 
All paint, when applied, shall provide a satisfactory film and a 
smooth, even surface. Pigmented paints shall be furnished in cone 
tainers not larger than 5 gallons, Paints shall be thoroughly stirred, 
strained and kept at a uniform consistency. during application. Paste 
pigments, specified to be added at the time of use, shall be mixed as 
follows: place the pigment in a separate container and add small 
increments of the required vehicle or base paint, with thorough stir- 
ring, until a viscous, smooth, homogeneous, lump-free mixture is ob- 
tained. Mix in the remainder of the vehicle or base paint by boxing 
and stirring. Powered metallic pigments, added at the time of use, 
shall be mixed by adding the powder in small increments to about one- 
third of the required dase paint or vehicle, with thorough mixing to 
obtain a smooth mixture. The remainder of the vehicle or base paint 
- Shall then be thoroughly stirred in, Where necessary, to suit 
conditions of surface, temperature, weather and method of 
‘application, the packaged paint may be. thinned immediately prior 

to use by the addition of not more than one pint per gallon 


205 (32-60) 


20-03(b) 


of the proper thinner; provided that in no case shall the paint be 
reduced more than is absolutely necessary to obtain the proper appli- 
cation characteristics. Vinyl paints may be thinned more than the 
maximum indicated above (see specific directions for applying vinyl 
type paints). Paint shall be delivered to the job in unbroken cone 
tainers which shall show the designated name, formula or specifica- 
tion number, color, batch number, any special directions, manufacturer 
and date of manufacture, all of which shall be plainly icgible at the 
time of use. Paints which can be harmed by exposure to cold weather 
shall be stored in heated shelters. During application, the paint in 
the spray tank or other working container shall be not less than 50° P, 


. (c) Atmospheric Conditions. Except as specified or required for 
certain water-thinned paints, paints shall be applied only to surfaces 
which are completely free of moisture as determined by tight or touch. 
In no case shall any paint be applied to surfaces upon which there is 
visible frost or ice. While painting is being done, the temperature 
of the surfaces to be painted and of atmosphere in contact therewith, 
-shall be maintained at or above 45° F., except that in no event shall 
latex type or waterethinned paints be applied at air and surface tem- 
peratures which are low enough to detrimentally affect the formation 
and character of the dried film. Where paints are being used which 
dry solely by evaporation of organic solvent, such as the vinyl type 
paints, the temperature of air and surface may be 35° F., or as ap- 
proved by the Contracting Officer. During periods of inclement 
weather, painting may be continued by inclosing the surfaces with 
temporary shelters and applying artificial heat, provided the minimm 
air, surface and paint temperatures prescribed above are maintained. 
Paint shall not be applied to surfaces which are hot enough to cause 
blistering or pinholing of the film. . 


(d) Protection of Paint Surfaces, Where shelter and/or heat are 
provided for paint surfaces during inclement weather such protective 
measures shall be maintained until the paint film has dried, and/or 
discontinuance of the measures is authorized. Items which have been 
painted shall not be handled, worked on or otherwise disturbed until 
the paint coat is completely dry and hard. After delivery at the site 
of permanent erection or installation, all shop-coated metalwork shall 
be stored out of contact with the ground in such a manner as will min- 
imize the formation of water-holding pockets and in such a location as 
will minimize soiling, contamination and deterioration of the paint 
film. Shop- coated metal shall be repainted or retouched from time to 
time with the specified paint, whenever it becomes necessary to maintain 
the integrity of the film. a 


(e) Contacting Surfaces. When riveted or bolted contact is to 
exist between surfaces of ferrous or other metal parts of substantially 
similar chemical composition, such surfaces will not be required to be 
painted. Contacting surfaces formed by highestrength bolt connections 
shall not be painted. Where an electrical potential is apt to exist 
between metal surfaces of unlike chemical composition in riveted or 
bolted contact, each of the contacting surfaces. shall be cleaned, pre- 
treated, and given one coat of primer, all as specified for the partic- 
ular metals invclved. Where a nometal surface is to be in riveted or 
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bolted contact with a metal surface, the contacting surfaces of the 
metal shall be cleaned, pretreated if required, and given three coats 
of the specified primer. 


(f) Time Between Surface Preparation and Painting.- Surfaces 
which have been cleaned and/or otherwise prepared tor painting shall be 
primed as soon as practicable after such preparation has been completed, 
but in any event, prior to any deterioration of the prepared surface, 


(8) Method of Paint Application.- Unless otherwise specifi- 


cally directed or authorized by the Contracting Officer, the first coat 
on surfaces of plaster, concrete or other nonmetallic items shall be 
applied by brush or roller provided that the latter method, in the 
opinion of the Contracting Officer, furnishes a coating equal to brush 
application in appearance, uniformity and other respects. Subsequent 
Coats may be applied by roller, spray or brush. The specified first 
coat of paint shall be applied by brush to ferrous surfaces which have 
not been blast-cleaned but may be applied by spray or brush, except as 
otherwise specified, to surfaces which have been blast-cleaned. All 
subsequent coats for all ferrous surfaces may, unless otherwise specified, 
be either brush or spray applied. All coats for nonferrous metal sur- 
faces may be brushed or sprayed. Whenever spraying of a surface is per- 
mitted or directed, it is to be understood that all areas inaccessible 
to spray painting shall be coated by brushing or other suitable means. 


(h) Coating Progress.- Where field painting on any type of 
surface has commenced on any portion of the work, the complete painting 
operation, including priming and finishing coats, on that portion of 
the work, shall be completed as soon as practicable, without prolonged 
delays. Sufficient time shall elapse between successive coats to per- 
mit them to dry properly for recoating and this minimum drying period 
shall be modified as necessary to suit adverse weather conditions. Paint 
shall be considered dry for recoating when it feels firm and does not 
deform or feel sticky under moderate pressure of the finger. The appli- 
cation of another coat of paint shall not cause such film irregularities 
as lifting or loss of adhesion of the undercoat and the undercoat shall 
have dried sufficiently so as not to retard the drying of the next 
coat. At all times prior to final acceptance of the work, all coats 
of all painted surfaces shall be unscarred and completely integral at 
the time of application of all succeeding coats. At the time of appli- 
cation of each successive coat, undercoats shall be cleaned of dust, 
grease or any foreign matter, which might adversely affect intercoat 
adhesion, by means of air blast, solvent cleaning or other approved 
means. Field coats on metal shall be applied after erection except 
as otherwise specified and excepting surfaces to be painted which will 
become inaccessible after erection. 


(i) Drying Time Prior to Immersion.- Vinyl type paint systems 


shall be allowed a final dry as long as practicable, but painted surfaces 
shall not be immersed in water with less than 72 hours drying of the 


last coat. 
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(J) Coverage and Film Thickness.- The actual surface 


area covered per gallon of paint shall not exceed the spreading rates 
prescribed in the schedule. Where no spreading rate is specified, the 
paint shall be applied at a rate normal for the type of material being 
used. In any event, the combined coats of a specified paint system 
shall completely hide the base surface. Where dry film thickness re- 
quirements are specified for ferrous surfaces, the measurements shall 
be made with a General Electric, Type B, film thickness gage, cali- 
brated on metal identical in composition, thickness and surface prepa- 
ration to the item being coated. Sufficient measurements shall be 
made to accurately establish average thicknesses. 


(k) Directions for Application of Vinyl Type Paints.- 


Vinyl pair shall be spray applied, except that minor areas inaccessible 
to spraying shall be brushed. The vinyl paint as received shall be 
thinned 20 to 35 percent by volume, with T-10 thinner (90 percent 
toluene and 10 percent methyl isobutyl ketone). The use of other 
thinners will not be allowed. The amount of thinner shall be varied 

to suit prevailing weather conditions but shall at all times be suffi- 
cient to provide a wet spray and avoid deposition of particles which 
are dry when they strike the surface. Bach coat required by the 
schedule shall consist of a preliminary, extra spray pass on edges, 
corners, interior angles, seams, crevices, junctions of joining members, 
rivet lines, weld lines and similar surface irregularities, followed 
by an over-all double spray coat, applied at a coveraga rate of approxt 
mately 130 square Leet per gallon of unthinned paint but in any event, 
sufficient to obtain an average dry film thickness of 1.25 to 1.75 mils. 
Where impractica’ic, because of weather conditions or other reasons, to 
obtain this film :»icku-s53, additional applications, at no additional 
cost to the Gover:zent, chall be made so that the prescribed film 
thickness for eac type of paint used in the system is obtained. A 
double spray coat shall consist of giving a sizeable ares of several / 
hundred square feet a fairly thin coat of paint in one pass and then 
going over it again in a few miautes with a heavy, wet coat, applied 
just short of sang ing in order to build up the prescribed film thick- 
ness. Particular care shall be exercised to insure that the epray 
nozzle is bald close enough to the surface to avoid excessive loss of 
volatile me:erial in the spraying process. The spray nozzle shall, 

at all times, be perperdicular to the surface being coated. Rivets 

and similar surface projections shall receive sprayed paint from 

every direction i=: order to insure complete cover age of all faces. 
Pits, cracks, and crevices sha! ! be filled with pant insofar as 
practicable. Fluid and etomization pressure sha 11 be kept as low 

as practicable consiste:: with good spraying results. Alternate 

passes of the spray shall be at right angles to the preceding pass. 

Hot spray application of vinyl type paints, will be permitted. 
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Undercoats shall be permitted to dry at least two hours before 
recoat ing but not more than 2 double spray coats shall be applied 
in one 8-hour day. Where vinyl paints are used in enclosed spaces, 
an adequate ventilating system shall be provided, plans for which 
shall be approved by the Contracting Officer. 


20-04. PAINTS TO BE APPLIED ~ NUMBER OF COATS AND FORMULAS. - 
(a) General.- The surface preparation and peints required for 
various types of surface and exposure are show in paragraph 20-04(b), 
below. Supplementary information for use with the schedule follows: 


(1) Fabricated and Assembled IT ems. Fabricated and 


assembled items which are normally painted in accordance with the 
manufacturer's standard practice may be exempted from the following 
schedule requirements for surface preparation and painting, on specific 
request by the Contractor and approval by the Contracting Officer. 

Mars and scratches on surfaces painted in accordance with the manufact- 
urer's standard practice shall be touched- up in the field to restore 
the coating to an unbroken condition. 


(2) Colors and Tints.- Colors and tints shall match 
the respective color specimens designated by, or shall otherwise be 
subject to the approval of the Contracting Officer. Where so directed 
by the Contracting Officer, alternate coats of paints having the same 
color shall be tinted with small amounts of ultramarine blue or lamp 
black or other approved ingredients, ground in a vehicle compatible 
with the paint being tinted, in order to insure that all surfaces 

are properly coated with the specified number of paint coats. Tinting 
of vinyl type paints shall be done only by the manufacturer. Unless 
otherwise specified, the color of undercoats shall match the color of 
the finish paint as nearly as practicable. 


(3) The Method of Surface Preparation.- The method of 
surface preparation shown in the schedule is for identification pur - 
poses only. Cleaning of surfaces prior to painting shall be accomplished 
in accordance with detailed requirements hereinbefore described. l 
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(4) The Designated Titles. The designated titles of Federal 
and other standard specifications, which are identified by symbol or 
abbrevaited name elsewhere. in this specification, are as follows: 


Fed. Spec. TT-A- A682 Aluninun-Pignent; Powder and Paste for 
Paint 
TT=-B=-846 Butyl Alcohol; Normal (for use in 
organic coatings) 
TT-E=-489b Enamel; Gloss, Synthetic (for exterior 
, and interior surfaces) 
TT-M-268b Methyl Isobutyl Ketone (for use in 
organic coatings) 
TT=-P-29 Paint, Latex Base, Interior, Flat, 
White and Tints, Roe 
TT-P-641b Primer, Paint; Zinc-Dust-Zinc Oxide 
(for galvanized surfaces) 
TT-T=291la Thinner; Paint, Volatile Mineral 
Spirits (petroleum-sprits) 
TT-Ta425a, Titanium-dioxtde; Dry (Paint Pigment) 
TT-T-5u82 Toluol (for use in organic coatings) 
TT-T-656a Tricresyl Phosphate 
TT-Vell9 Varnish; Spar, Phenolic-resin 
Fed, Standard 141 Paint, Varnish, Lacquer, and Related 


Materials; Methods of Inspection, 
Sampling and Testing 
- 595 Colors 


MIL Spec, ML-P-1517f Primer and Enamel, Coal Tar. Code E 
MII-C-15328 Coating, Pretreatment (Formula 117 
l . for Metals). Code E, 
MII-C-16173A Corrosion Preventive, Solvent Cut-Back, 
Cold-Application., Code E. 


(5) Special Formulations... Special formulations indicated in 
the schedule which are not covered by Federal or other nationally 
recognized standard specifications are shown in paragraph 20-05, 


(b) Painting Schedule (Exterior and Interior Surfaces). 


(1) Exterior and Interior Ferrous Surfaces Subject to Atmose 


pheric Exposure. 
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hey TEF Surface 
Surface Preparation 
Exterior and Solvent cleaning... 


interior ferrous 
surfaces subject 
only to normal 
atmospheric exposure 
as follows: Service 
bridge steel, cat- 
walks pipe hand- 
rail, floor plates, 
exterior surfaces 

of sluice, and 
sluice supports; 
ends of drains in 
monoliths 1D and 

9D 


(or equivalent); 
no pretreatment 


and wire brush-- -- 
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Paint Formulas to be lied 
2nd 3rd 4th 


lst Coat Coat Coat Coat 
Fed. Spec. P-9 P-9 Nene 
TI-P-86a `- ak Ge 
Type I 


Directions and Remarks: 


In the above system, the first coat 


shall be brush applied in the shop at a maximum spreading rate of 
600 square feet per gallon and touched up as required in the field. 
The second and third coats shall.be applied in the field at-a maximum 


spreading rate of 500 square feet per gallon. 


Exterior ferrous 


surfaces shall include all structural steel-exposed-to the atmosphere. 
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(2) Ferrous Surfaces Subject to Immersion in Fresh Water. 
Paint Formulas To Be Applied 
lst 2nd 3rd th 


Double Double Double Double 
Surface Pre- spray spray Spray Spray 


Surface paration Coat Coat Coat Coat 
Exterior and interior Blast clean Vinyl Vinyl Vinyl Vinyl 
surfaces of ferrous only (no V=766 V-766 V~102a V-l02a 
components which are pretreat- (white) (grey) 
in whole or in part ment) 


subject for extended 
periods to immersion 
in quiet or low- 
velocity fresh water 
or to frequent moise 
ture condensation as 
follows: Tainter 
gates, trunnion 
girders, stoplog 

and stoplog guides. 
(Stainless steel 

and galvanized: 
surfaces shall not 
be painted ) 


Directions and Remarks, The above vinyl type system 
shall be spray applied to an average dry film thickness of at least 
6.0 mils for the campleted system and the minimum thickness at any 
point shall be not less than 5.0 mils. Three to four mils of the total 
dry film thickness shall be built up with V-766. The number of coats 
indicated above is intended as a guide only and may not furnish the 
required film thickness under certain weather conditions or with ope 
erators unfamiliar with the vinyl paints. The specified film thicke 
ness shall be attained in any event and any additional coats needed to 
do so shall be applied at no additional cost to the Govermment. Entire 
surfaces of the designated item shall be cleaned and painted as though 
subject to immersion even though part of the surfaces will be only in 
atmospheric exposure. Tinting of the V-766 paint to obtain the required 
alternate colors shall be done by the manufacturer, Tinting of vinyl 
paint in the field will not be permitted, See specific directions for 


applying vinyl type paints. 
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(3) Machinery (Gate Hoist), Exterior, Atmospheric 
Exposure. - j 
ii Paint Formulas To Be Applied ___. 
Surface Prep- Ist 2nd 3rd 4th 
Surface aration Coat Coat  . Coat Coat ` 
Speed solvent clean Manufac- Anti- P-9 2-9 
reducers. and wire brush turer's gloss e 
at factory standard wash * Ne oe 
shop 
practice 
Motors Manuface- Manuf ac- Ant i- P-9 ` P-9 
turer's turer's gloss 8 
standard standard wash 
shop shop 
practice practice 
Misc. parts solvent Manu fac- Anti- P-9 P-9 
normally clean and turer's gloss 
coated at. wire brush Atandard wash 
factory at factory 8 
eo as practice. e . 
preia A P fl sey Oey * a J „ „ i 875 nfs ` 
Remainder solvent Ped; c4- f-? .:-- Bad None 
of equips :- -ċlean ang Spec. PAS a 
ment or wire bruk TTI-P-86a ` — 5 5 
structure at factory Type 1 e 


„Ä 


Directions and Remarks: Hachine- finished surfaces shall be 
protected during the construction period with rust-preventive compound 
conforming to MIL Spec. MIL-C-16173A, Grade I, unless otherwise 
specifically indicated. Precautions shall be taken to prevent appli—- 
cation of paint to grease fittings and ma¢hined wearing surfaces such 
as gear teeth during painting of the gate operating machinery. 


(4) Interior and Exterior Ferrous Surfaces of Operati 


Paint Formulas To Be Applied 

Surface Prep - Ist 2nd 3rd * 4th 
Surface aration Coat Coat Coat - Coat 
Interior and See directions See TT-E- TT-E- None 
exterior and remarks direc» 489b 489b 
ferrous sur- tions Class A Class A 
faces, such and 
as follows: remarks 
door and door 
frames 
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_ Directions and Remarks.- Surface preparation and pre- 
treatment and application of the first coat shall be performed in 
the manufacturer's plant as follows: Metal doors and frames shall 
be thoroughly cleaned, given sufficient coats of baked-on mineral 
filler sanded between coats to assure a smooth surface, and then 
given one coat of baked-on rust inhibitive primer. 


(5) Machinery, Interior,- 
Faint Formulas To Be Applied 


Surface Prep- Ist 2nd 3rd 4th 
Surface aration Coat Coat Coat Coat 
Machinery in Solvent Fed. Fed. Fed. None 
interior such cleaning Spec. Spec. Spec. 
as follows: and wire TT-P-86a TT-B-489b TT-E-489b 
air compressor, brush (Type II) (Class A) (Class A) 
air receiver, 
pumps, engine 


generator set, 
engine gener- 
ator fuel tank, 
fuel piping and 
similar equip- 
ment in Oper- 
ating House. 


Directions and Remarks: In lieu of the specified systen, 
machinery may be coated in accordance with the manufacturer's standard 
practice, when specifically approved by the Contracting Officer. In 
either event, finish coats shall be as specified, Machine-finished 
surfaces shall be protected during the construction period with rust 
preventive compound conforming to MIL Spec. MIL-C-16173A, Grade I, 
unless otherwise specifically indicated. Finish color shall be light 
grey, Fed. Std. 595, color 16492. 


(6) Ferrous Surfaces Subject to High Temperatures.- 
Paint Formulas To Be Applied 


Surface Prep- let 2nd 3rd 4th 
Surface aration Coat Coat Coat Coat 
Exterior sur- Solvent MIL-P= MIL-P= None None 
faces subject cleaning 14276 14276 
to high and wire 
temperature brushing. 
as follows: No Pre- 
Stand-by gen- treatment 
erator exhaust 
pipe 
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(7) Interior Conduit, Pipes, Etc. - 
Paint Formulas To Be Applied 
4th 


Surface Prep- — lst 2nd 3rd 
Surface aration Coat Coet Coat Coat 
Interior conduit, Remove foreign Fed. Same None None 
pipes, and pipe matter. Wire Spec. as 
covering, and brush as re- TT-E-489b first 
similar miscel- quired, No (Class A) 
laneous items pretreatment 


exposed in 
Operating House. 


E Directions and Remarks: Fabric cover on insulated pipe 
shall be thoroughly sized before painting. Color to match adjacent 
‘wall or ceiling surfaces, except as specified hereinbefore for fuel 


oil piping. 
(8) Interior Walls and Ceilings of Operating House.- 
Paint Formulas To Be Applied 


Surface Prep- lst 2nd 3rd 4th 
Surface aration Coat Coat Coat Coat 
Interior walls As previously 
and ceilings, specified for 
concrete and each type of 
masonry as sur face 
follows: 
All walls TT-P-29 TT-P-29 None None 
except in Type I Type I 
toilet, and 


all ceilings 


Directions and Remarks: Allow new plaster and concrete sur- 
faces to dry and age at least 30 days before painting. Uncoated nails or 
other exposed ferrous metal on surfaces to be painted shall be spot- 
primed with an approved metal primer. The system used shall be one that 
will present a stipple finish of an approved additive to above systen, 
or if the Contractor so elects, the finish may be obtained by the use of 
a paint manufactured to present a stipple finish without the use of a 
field additive. Color shall be as selected by the Contracting Officer. 
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Surface 


Potable water 
pipe, compressed 
air lines (other 
than corrosion 
resisting steel) 
and steel sub- 
surface drain 


pipe embe.:.led 
in earth or 
concrete 


Embedded EIN Ing. 


Surface Prep- 
aration 


Solvent clean- 


ing and wire 
brush. No 
pretreatment 
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Paint Formulas To Be Applied 


2nd 3rd 4th 
Coat Coat Coat 
Finish Same None 
MIL-P- as 
15147B 2nd 
Coat 


20-05. SPECIAL PAINT FORMULATIONS NOT COVERED BY STANDARD SPECIFI- 


The provisions and raw materials specified 


in this section are applicable only to the special paint formulations 
shown hereinafter in detail and not to those finished-product coatings 
governed by Federal or Other Standard Specifications. 


(b) General.- Paints shall have the composition as indicated 


in the formulas listed herein. 


Except where otherwise specified or 


authorized, all paint shall be made by grinding together dry pigments 
and a liquid vehicle to form a smooth paint that will flow freely and 


will not settle or react deleteriously in containers. 


fied, special pigments shall be packed in separate containers for 
Unless otherwise specified, grinding shall produce 


mixing on the job. 
a fineness such that coarse particles and skins will not exceed 1.5 
percent (total residue left on No. 325 screen) based on pigment. 


Where so speci- 


All 


paints shall be so processed as to insure that within a period of one 
year from date of manufacture, they will not gel, liver or thicken 
deleteriously, or form gas in the closed container. 


(c) Inspection and Tests,- 


otherwise indicated, will be performed in accordance with the applicable _ 
provisions of Federal Standard 141, entitled "Paint, Varnish, Lacquer, 
and Related Materials; Methods of Inspection, Sampling and Test ing. 


(d) Packaging and Labeling.- Paints and vehicles shall be 


packaged in standard containers not larger than 5 gallons in size, 


with removable friction or lugetype covers. 


Inspection and tests except as 


Containers for vinyl typbe 


paints shall be lined with a coating resistant to the solvents in the 
formulations and capable of effectively isolating the paint from . 


contact with the metal in the container. 


Containers for phenolic 


aluminum paint shall be of the double-compartment type with the pigment 
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compartment suspended inside the main container in such a manner 
that the pigment is isolated from contact with the vehicle, Each 
container shall be clearly and durably labeled to indicate the pur- 
chaser's order number, date of manufacture, manufacturer's batch 
number, quantity and full name and color of the material. Pigmented 
paints shall be packaged in containers not larger than 5 gallons. 


(e) Colors and Tints.- Colors where specified shall conform 
to the listed chip of Fed. Standard 595 "Colors", If not specified, 
the color shall be that naturally obtained from the required pigmen- 
tation. 


(f) Paint Formlations.- (1) Formula P-9; Aluminum Paint, 
Linseed-T1mg Oil, Phenolic Varnish. 


Ingredients Gallons Pounds % by Wt. 

Finish aluminum paste 14.1 172.0 21.0 

Varnish (Fed. Spec. 

TT-V-119 ) a š a 85.9 y 649.5 i 79.0 
maie gas 100.0 821.5 100.0 


Aluminum pigment shall be packaged separately for Formula P-9 and 
mixed with vehicle immediately prior to use. Each vehicle container 
shall be labeled to the latter effect together with instructions 
showing correct proportions of.vehicle and aluminum pigment. The 
mixed paint shall dry through, suitable for recoating, in 12 hours. 
Samples of Formula P-9 being submitted for approval shall include 
separate samples of aluminum pigment, varnish and the phenolic resin 
and oils used in the manufacture of the varnish. 


(2) Formula V-102a; Aluminum Paint, vinyl Typ = 


Ingredient % by Wt., 
Vinyl Resin, Type 3 17.7 
Tricresyl Phosphate Plast ei zer — 4.3 
Aluminum Powder 7.0 
Toluene 35.5 
Methyl Isobutyl Ketone re 35.5 

109.0 


Formula V-102 shall be furnished with the aluminum pigment mixed into 
the vehicle. Samples of Formula V-102a submitted for approval shall 
include separate samples of all ingredient materials. 
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(3) Formula V-766; Vinyl White (or Gray) Paint. 
Ingredient Parts by Weight 
Vinyl Resin Type 3 8.7 
Vinyl Resin Type 4 8.7 
Titanium Dioxide (Type ITI) and ' 
tinting pignents 13.3 
Tricresyl Phosphate Plasticizer 3.3 
Toluene 23.1 
Methyl Isobutyl ke tone 12. 85 
Propylene Oxide 0.05 
100.00 


The dispersion of pigment for Formula Ve766 shall be accomplished by 
means of pebble mills or other approved methods. Grinding of this 
formulation in steel lined or steel ball mills will not be permitted, 
No grinding aids, antisettling agents or any other materials except 
those shown in the formula will be permitted. A 1.5 mil (dry) film 
of the paint, spray applied to a clean, cold-rolled steel panel and 
dried 48 hours, shall exhibit excellent adhesion. The fineness of 
grind (Fed, Standard 141, Method 4411) shall be not less than 7. 
Unless otherwise directed, half of the V-766 paint shall be fur- 
nished as white and the remaining half gray, the latter obtained 

by thoroughly dispersing carbon black into the formulation, The 
gray color shall approximate Color No. 26231 of Fed. Standard 595. 
Samples of Formula v-766 submitted for approval shall include sepa- 
rate samples of all ingredient materials. 


(g) Ingredient Materials. (1) Aluminum ER Aluminum ` 
powder shall conform to Fed, Spec. ITA I, "ATuninum-Pignent; 
Powder and Paste, for Paint", and amendment No. 1, Type I, Class B. 


(2) Aluminum Paste. Aluminum paste shall conform to Fed. 
Spec. TT-A-l68a for “Aluminum-Pignent; Powder and Paste, for Paint", 
and amendment No. 1, Type II, Class B. 


(3) Titanium Dioxide. Titanium dioxide shall conform to 
Fed. Spec. TT-T-}25a for "Titanium Dioxide; Dry (Paint-Pigment)", and 
amendment No. l, Type III, chalkeresisting, silicon=-aluminum-zinc 
treated (rutile). ee 


(4) — Phosphate Plasticizer, Tricresyl phosphate 
plasticizer shall conform to Fed, Spec, Tl-T-656a entitled "fricresyl 
Phosphate", 9 


(5) Vinyl Resin, Type 3. Vinyl resin, Type 3 shall be a 
vinyl chloride-acetate copolymer of medium average molecular weight 
and shall contain 85 to 88 percent vinyl chloride and 12 to 15 percent 
vinyl acetate by weight. The resin shall have film-forming properties 
and shall, in the specified formulations, produce results equal to 
"Vinylite" resin WIH as manufactured by the Bakelite Company. 
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(6) Vinyl Resin 4, Vinyl resin, Type 4, shall be a 
copolymer of the VBI 88187 1d8-Gbetate type, shall contain (by weight) 
1 percent interpolymerized dibasic acid, 84 to 87 percent vinyl chlo- 
ride and 12 to 15 percent vinyl acetate, The resin shall have filn- 
forming properties and shall, in the specified formulations, produce 
results equal to Vinylite“ resin VMCH as manufactured by the Bakelite 


Company. 


(7) Mineral Spirits. Mineral spirits shall conform to Fed. 
Spec. TT-T-29 1A "Thinner; Paint Volatile Mineral Spirits (Petroleum 
Spirits)", and amendment No. 1, Grade I. 


(8) Toluene, Toluene shall conform to Fed. Spec. TT-T-548a 
"Toluol (for Use in Organic Coatings)". 


(9) Butenol, Butanol shall conform to Fed. Spec. TT=B=S46 
"Butyl Alcohol; Normal (for Use in Organic Coatings)", and amendment 
No. 1. 


(10) Methyl Isobutyl Ketone (MIBK). Methyl isobutyl ketone 
shall conform to Fed, Spec. TT-M- „ Methyl Isobutyl Ketone (for 
Use in Organic Coatings)". 


(11) Thinner T-10 for Vinyl Coatings, Thinner 7-10 shall 
consist of 10 percent methyl isobutyl ketone (by weight) and 90 percent 
toluene, 


(12) Propylene Oxide. Propylene oxide shall be a.camer- 
cially pure product suitable for the intended use, 
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